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452. 1 SHALL not attempt to rtilate all my ob* 

servations in this country, where I iiave resided since 

the year 1773* Whenever I have had occasion to 

travel through aiiy part of it, I have always been 

attentive to the geological phenomena which have 

presented themselves to my view; but as my object 

at first was only to examine whether any of the 

circumstances of those phenomena were either new 

to me, or contrary to the ideas which I had formed 

in other places, I seldom committed my observations 

to writing, or at most, I took but very short notes of 

them. It was the work of Mr. Playfair, as 1 have* 

already had occasion to $ay, which ma^e me sensible 

in how great a degree precise and numerous details 

were necessary for the determination of true general 

phenomena ;' and the observations of that gentleman * 

having been confined ta this island, I became de-«> 

sirous to study it with more attention, and especially i 

to follow him in some of the places to Which he had 
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feferred. Whenever, m the course of the present 
travels, I shall arrive at any of these places, I will 
intreduce his descriptions of them, and afterwards 
proceed to detail my own observations. 

453. I shall have immediate occasion to enter on 
this plan. At the end of the preceding volume, I 
related the ficrt. part of my voyage from Husum to 
England; but I then said, that I should reserve for 
this volmne its conclusion, from the time of my arri- 
val in the packet, off the coast of Suffolk. This is 
the western coast of the North Sea; and with respect 
to the actions of eKieting causes^ it will eshibit the 
same phenomena as the castera and southern coasts* 
Ifot the coast oi Suffolk is more particularly interest- 
ing, cm account of one of it& phenomena, adduced 
by Mr. Play fair in support of tjiat hypothesis of the 
Huttonian theory, which supposes, that^ after the 
fiontioents had been raised- up, some parts of their 
Cpasts experienced alternate Mbsidmces and eleva-' 
tWiSf at periods extremely modern in ccunparison 
with that.of the birth of the continents themselves: 
a^ hypothesis tending to involve in uncertainty the 
geolo^cal (fhronometer whidi' I had deduced from 
t^e known progr^$ of the nes» lands Bkaigtha coasU 
%t 1$ on this ae(;Qunt:that I have deferred till now th^ 
c^amiOfLtion oC that hypotiiesis; and when I^all 
have related the observations oS other kinds which I 
made in sailing alo^ the coast of S^ffolk^ I shall 
{¥09ee4:.to X^ above phexKunenon, and to the con^ 
^tquenqefirdedu;^ bmi it. t^ Mr% Flayfair, giving 
r'. ft. afterwards 
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afterwards an account of 
respecting iL 



Obsercatiottsan the Coasts ^/'Suffolk: andofEsszx. 

Sept, 4th 1804. The captain of the packet in 
which I had embarked at Husum seeing tlie wind 
contrary to our reaching Harwich, made at first for 
Yarmouth; the wind changing afterwards, he re« 
lumed bis former course ; but as the ebb tide, the 
direction of which, on this coast, is from south to north, 
was then beginning, while the wind was not suffi- 
ciently strong to prevail against i^ he cast anchor 
before Zowcstqffe. 

454. The weatlier was very fine, and we saw the 

whole coast distinctly: it is bordered with cliffs of 

different heights, many of which have ceased to crum* 

ble down, and are entirely covered with grass. The 

small town of Lotvestqffe stands on the top of one of 

the clifis in this state, the declivity being laid out ia 

gardens. Here, as is the case wherever cliffs hav^ 

been reduced into grassy slopes, the strand below 

them is wide and high ; for this is indeed the circum«> 

stance to which tliey are indebted for not being any 

^onger exposed to the attacks of the waves. On tha 

strand under the hill of L^estoffe ttiere are many 

small houses, occupied by people employed insmgak* 

ing herrings^ 

B S 455. The 



455. The tide having turned at half past fbuf the, 
anchor was heaved ; but the wind being unfavourable, 
we were obliged to make wide tacks, and consequent- 
ly advanced very little. Every time that we return- 
ed towards the coast, I observed the strand to bfe 
very broad, as it generally is on coasts where the sea 
has little depth ; which is the case here, there being 
even many sand banks; we found it necessary to 
make a very wide tack to avoid one of these, of great 
extent, and often shifting. At night, the tide again 
being contrary, and the wind not becoming more 
favourable, we cast anchor before Orfordness. 

456. It thus appears that this coast, like all those 
which I have elsewhere observed, exhibits monu- 
ments of its own history ; I shall point out others of 
different kinds, in the course of this voyage, in order 
to define them, and to shew clearly, from the begin- 
ning, what are the conclusions from them which the 
hypothesis of the Huttonian theory, hereafter to be 
examined, has a tendency to render uncertain. At 
the birth of the continents, occasioned by the retreat 
of the sea into its new bed, the fractures of the strata 
on the confines of that vast space must have pro- 
duced, in various places, on the borders of the con- 
tinents thus formed, abrupt sections, or cliffs ; and 
wherever these were composed of soft^sU'ata, as they 
are on this coast, they soon began to crumble down. 
This then is one of the effects which have been gra- 
dually operated on the coasts, and which form chro- 
nometers by their progress. In parts where the sea 

•^ was 
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waa originally deep, this degradation continued for a 
longtime, and is in some spots still continuing; but 
\n those where the sea was shallow, the materials on 
its bottom, being impelled by the waves against the 
coast, have formed a strand^ on which are retained 
the materials falling from the cliffs. When the ope- 
ration has arrived at this point, the attacks of tlie 
sea are nearly at an end : the larger fragments, as 
they fall, continue to raise and extend the strand ; by 
this the waves are prevented from attacking the foot 
of the cliffs; and the rubbish still crumbling down 
from them forms a slope against them, which covers 
their front, and is at last bound by vegetation. The 
latter case has been seen at Lowestoffe ; and repeated 
examples will occur, both of this state and of the 
former, in following the same coast. 

Sept, 5th. We lay at anchor before Orfordness 
dll seven in the morning, tlie wind till then continuing 
contrary ; so that I had time to observe the coast, the 
strand of which was dissected into several promo^* 
tories. The termination Am, given to many places 
on these coasts, signifies a point of land advancing 
into the sea ; thus Orfordness me^ns Orford point. 
The coast is here gravelly, and this projection has 
been formed, like many others of tlie same kind, at 
thenjouth ofa river; its current, during floods, re- 
pels the gravel which the waves drive against the 
coast : here, and in many similar places, the gravel 
}& accumulated on one sjd^ only ; but this depends oi^ 

circum^ 



tircutnstances, such ^e^imulations being oiften fbrtted 
on both sides of a river. 

• 

AS7. Pursuing our course, we passed before 
Bawdsey Cliffy which is high, and of considerable 
breadth, and terminates a ridge of hills, stretching 
from some distance towards >he coast No parts of 
this cliff are as yet covered with grass, except its two 
extremities; the strand not being sufficiently raised 
in its front, because the sea is there very deep: 
before the part still crumbling down, no strand 
appeared ; but it was probably covered by the high 
tide : I perceived one before the grassy parts. 

4i5 1. At the southern extremity of this cliff, we 
passed before Bawdsey Haven^ lying between the 
terminations of two ridges of hills : through the vale 
which separates these, and in which the tides ascend 
a considerable way, a small river arrives at the sea. 
Vales of this kind open to the sea on all coasts, being 
the channels by which the land-waters discharge 
themselves. These long and narrow spaces, ascend- 
ed by the tides, are commonly called creeks; but 
they are also denominated astuaries^ from t^stuSy 
(tide) ; and as they will very frequently occur, I shall 
use the latter name, it being most appropriate to my 
purpose. The tides, as I was told, rise twelve miles 
up the a^stuary of Bawdsey ; and, as is the case 
every where, their sediments tend to fill it up. This, 
I say, is the case, without exception, in all similar 

situa- 
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situations ; and it being a monument of great import* 
ance in the history of the continents^ I shall not tear 
to be thoaght.tediouSy if I point it out wherever it 
Ml present itself : and here the sstuary of Bawdsey 
already can be ascended, up to a certmn pointy only 
by small barges foliowiog the tides. Thus ^ituarics 
form a new class of chronometers on the coasts. 

459. The end of the hill on the south of this liaven 
Tcsembles that on the north, being terminated by 
Felixton Cliffs^ which, like the former^ are grassy 
only at their extremities, where alone also a strand, 
appears. But farther southward, all the cliffs are. 
oovered with grass, a very wide strand being there 
formed, some cultivated hills likewise descending 
towards it ; and to the south of this, projects a large 
gravelly point of land, formed on the north of au 
acstuary at the entrance of which Harmch is situated. 
It is easy to perceive that all the abrupt hills termina* 
ting along the space occupied by this strand were 
originally cliffs, though now covered with Tegeta* 
tion. We arrived at Harwich at one o'clock. 

460. I have often observed this part of the coast^ 
which, by its nature, is exoosed to great changes ; a$ 
tlie cliffs on the south of tne haven are the section of 
hills consisting of argillaceous intermixed with sandy. 
strata. This is one of the circumstances most con« 
ducive to degradations, because the land- waters iiU 
trate through the sand, and soften the clay. The 
position of tUs coast has contributed to prevent the 

formation 



formation of a strand ; because the current of the 
ebbing tides, which descend from the gulph of Harwich j 
having repelled to the north the gravel brought up 
on this side by tlie waves, no part of it arrives under 
these difis, and that which falls from their summit 
is in too small a quantity to form any sensible beach. 
Some other stony masses fall indeed from the same 
cliffs, and even inconsiderable abundance, yet without 
, producing any permanent effect ; these are argilla- 
ceous concretions, of the kind intersected by sparry 
veins, and called Lusus Helmontii ; they are in them- 
selves very hard, for they are used for paving ; hut the 
sea^water, when they are long exposed to it, dissolve* 
and reduces them to clay : so that the waves of the 
high tides still beat against the foot of the cliffs, and 
these diluted materials, being carried along the coast, 
have already in gi^at part filled up a neighbouring 
bay to the south. 

46 1 • In my former observations on this coast, of 
which I gave an account in the I Vth Vol. of my 
Lettres sur r Hist aire de la Terre &; de VHoimnej 
I had been assisted by the directions of Mr. Pulham, 
one of the custorp house officers. I called on him 
before I revisited the cliffs ; and he told me that I 
should perceive great changes in them, as they had 
crumbled down very much since I had seen them 
last : this I found to be the case, when the tide 
became low enough to permit me to pass under 
them* 

462. My 
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469,. My principal object here before, had been 
a fitratum containing marine shells, to which ^In 
Plaj&ur has referred in a passage that I shall pre«» 
seDtly quote ; but he had not himself seen it. This 
stratum is met with in several parts of tlie neigh- 
bouring country at no great depth ; and its section 
ij3 seen at various heights in different part3 of the 
eiiffs. In my former travels, I had found it in some 
places to which I could have access; and I had 
taken out of it shells of several kinds, fiut the in- 
clination of the strata occasions changes in the 
height of their section, after large portions of the 
diff have given way ; so tliat this last time I discover- 
ed this stratum at only one point, which I could not 
reach, on account of a rapid slope below it For- 
merly, likewise, I had found on the strand abundance 
of these fossil shells, fallen from the cliff; whereas 
now there were very lew ; because so smfiU a part 
of the stratum appeared. 

Sept. 6th. The weather being dry, I went to 
observe the inner gulph, and followed at first the mea- 
dows bordering it on the southern and western parts> 
behind a promontory, on the extremity of which 
stands Harwich. These meadows are of tlie same 
nature as the Marsches described in the preceding 
volume on the opposite coasts of the North Sea^ 
heiug likewise formed on the sediments of the tides 
• and of the land-waters. This gulph is certainly origi- 
nal ; for the waters cannot have produced any exca- 
Tation, either behind a prompntory, or where they 

have 
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iHHre vi^bly raised the s(ttl. X vreot on thrmgh these 
tneadaws, till I came to a little stream flowing to^ 
wards the gulph ; and tiiere I was obliged to ascend 
tlie hill, and to make a great circuit, before I could 
reach tte brow of a farther hill, whence I bad a view 
of the whole extent of this farge basin : as the tide 
was then out, its bottom was almost entirely dry ; 
tiiere being only a few channels kept open by the 
land-waters in the course of the streams of the ebbing 
tides. Of the former, the principal is the. Stour, a 
small river which, having passed by ManingtreCf, 
enters the head of the gulph ; but its vale, having 
been origin^ly, for a considerable way, lower than 
the level of the sea» forma an lestuary of great 
extent 

463. It would be easy to convert into meadows 
the whole gulph, and the asstuary of tbeiiS/02/r ; for this 
purpose, nothing more would be necessary than ta 
dose the entrance of the former, above the town, by 
an embankment with a sluice; but the port 
would then, in consequence, be soon filled up ; for 
the miry sand, tending to accumulate in thb channel, 
cannot be carried away but by the return of the tides 
from a wide space. Those parts alone, therefore, are 
enclosed with dikes, which are sufficiently elevated 
to be but seldom covered by the high tides ; and 
these have been converted into meadows. From 
the spot where I stood, I could perceive that the hill 
on the opposite side, near the entrance of the gulph, 
liad hoen at first a cliff of considerable extent ; but 

the 
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the part otigmaUy abropt is now, in many plates^ 
overspread with grass, as it will soon foe ^roughout. 
The other hills around the goiph, which at first were 
sfeep, are redoced into slopes covered with trees or 
bashes; and such as had originally more gentle 
declivities, are cultivated down to their foot. 

464. I am acquainted with a great extent of this 
eastern coast of £ngland, as well to the north as to 
the south of the part which I have just described, and 
the] same phenomena are constantly repeated upon 
it, when the circumstances are the same : the original 
cliffs are reduced into grassy slopes, wherever the 
actions of the tides and of the waves have raised 
before them a strand of sufficient height ; and on 
examining such as are not yet in that state, we may 
easily understand that in time they must be brought 
to it, by the formation of a similar strand. All the 
openings of vales, by which rivers originally arrived 
at the sea, and into which the tides extended, have 
been more or less filled up with the earthy particles 
deposited by the rivera ; the tides detaining there 
those particles, and mixing with them the sand of the 
sea. All the new lands added to the continent^ either 
in the firont of low coasts, or within gulphs, are conJ- 
posed of the same materials ; some of them, on this 
coast, ate of great extent, as at Deal and Ramsgatei 
and all are absolutely horizontal, and continue to ejb* 
tend themselves, except where their extremity, being 
arrived beyond the reach of the sediments of river\ 

now 
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now receives no addition but of sea-sand, which the 
winds elevate in du7ies^ and scatter over the marshes. 

465. These are new examples of phenomena 
which I had already described in my Lettres sur 
VHistoire de la Terre & de V Homme ; where I had 
shewn, from my own observations, that it was the 
same, not only on the northern coast of the conti- 
nent, towards the North Sea^ but on its western 
coast, towards the Atlantic^ and on its southern, 
towards the Medilerraneafi ; citing these facts in 
proof of two great points in the history of the earth ; 
the one, tliat the sea has never changed its level, 
since our continents have existed; the other, that 
they have not e:;ist^d during a very great number 

pf ages, 
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466. It appears, from different circumstances, 
that, though Mr, Playfair is acquainted with thq 
above work, he has given no attention to it ; in par-^ 
ticular, while he everywhere supposes our continents 
to be of an incalculable antiquity, he does not reply 
to any of the proofs which I have adduced to the con- 
trary ; he seems only, here and there, to make some 
Elusion to those proofs, by the introduction of hypo-^ 
theses intended to invalidate them. This appears 
with respect to the phenomena observed on the 
coasts; and it is in Note XXI, (P. 441.) that he 
endeavours, by one of these hypotheses, to involve 
in uncertainty the conclusions to which I have just 
referred, 

"In 
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" In speaking** he says " of the natural epochied 
" marked out by the phenomena of the mineral 
** kiogdom, we have supposed a greater simplicity, 
^ and separation of effects from one another, than 
** probably takes place in nature. We have, for 
'' instance, abstracted, in speaking of the waste and 
*^ degradation of the land, from that elevation which 
^ may have been carried on at the same time. Thi^ 
" appeared necessary to be done, in order to simplify 
^' as^much as possible the view that was to be giveti 
" of the • whole ; but there can be no doubt ^ that, 
" while the land has been gradually worn down by 
" the operations on its surface, it has been raised 
^ tt/T' by the expansive forces acting from below. 
" There'is even reason to think, that the elevation 
'" has not been uniformy* but has been subject to a 
^^ kind (tf oscillation^ iilsomuch, that the continents 
'^^ have both ascended and descendedy or have had 
^* their level alternately raised and depressed^ inde- 
^' pendently of all action at the surface, and this 
** within a period comparatively of no great extent** 

467. According to this hypothesis, nothing could 
be proved, with respect to the age of the continents 
themselves, by the chronometers which I have 
pointed out on the coasts; as it would only be re* 
qiiisite to pretend that these coasts, having subsided 
^r the birth of the continents, had been again 
Taistd up, but at a much later period ; and such we 
shall find to have been the supposition of Mr. Play* 
fair, with regard to a particular part of this eastern 

coast. 
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46§. fiut let lid consider this t)henomenon, as it is 
observed on the coasts. If Mr. Playfair had given 
any attention to my work above mentioned, he would 
have seen, in Vol. 11. Letter 40, that I had placed 
the phenomenon of the Crags of Suffolk among 
those concurring to demonstrate, by the nature of 
* some of the shellSy that the revolution, not very re- 
mote, in consequence of which the sea changed, its 
bed, was accompanied by a change in the very nature 
of its liquid. This effect is manifested in particular 
by remarkable differences observed between the 
fossil shells found in these superficial strata near the 
coasts, and the shells now containing living animals 
in the neighbouring sea ; of which we have here an 
example. The stratum called Crags in this county 
consists of sand, containing a great abundance of 
marine bodies ; and as it is near the surface through- 
out a considerable extent of country, it is dug out, 
and used as a dressing for the lands. I have seen 
in various places the pits made for this purpose ; 
they are on the same stratum of which the section 
appears in the cliffe : most of the shells contained in 
it are well preserved, and Mr. Playfair is right in 
concluding from this circumstance that a very long 
time cannot have elapsed since they came out of 
the sea ; but is it by a partial elevation that they 
have been brought thence } Had this been the case; 
it could not have effected any change in the nature 
of the liquid composing the sea ; and shells of the 
same kinds as those in the land would then be found 
upon the present coast Now. this stratum contains 
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in great abundance a species of iucchmm, (found 
also in the cliffs of the coast of Brctagnt^ which 
appears similar, at the first glance, to another, noyr 
living in the neighbouring sea ; in both situations, 
these shells are found of various sizes, according to 
tile respective ages of the individuals ; biit those in 
the stratum have this essential distinction^ liamely, 
that their revolutions are in the contrary direction 
from those of the living buccina* And not only is 
this fossil buecinum, so well preserved, no longer 
living in the neighbouring sea, but it is even not found 
in any other sea. 

• • • 

470. This is one of the numerous phenomena 
among marine fossils, respecting which I had entered 
into many details, because these phenomena, as well 
fts the changed that have taken place among terres* 
. trial animals and vegetables^ are connected with the 
history of the sea itself, as proceeding from those 
changes of chemical precipitations in its bosom, 
^hich have produced tlie variety observable in our 
mineral strata. Every catastrophe undergone by 
these strata at the bottom of the sea was accompanied 
by the emission of new expansible fluids from the 
interior part of the globe ; and while these change^ 
the nature bi the precipitations, and consequently 
that of the remainmg liquid, they at the same timd 
ctffeqted the atmosphere also. It was thus that such 
peat successive changes were produced in the 
species of organized bodies, as well terrestial, as 
^nne; changes, which are easily discovered on 

C cow 



•* M. count A DE SERRA J \ht ^ubdienct} however, 
•* not here understood to arise from the mere yield- 
" ing of some of the strata immediately underneath, 
" but is conoEfi^ed to be a part of that geological 
" system of diternate depression and elevation of the 
** surftfcer which probably extends to the whole 
*^ mineral kingdom. ^ Ta reconcile all the different 
'^ facts, I should be tempted to think, that the forest 
*^ ^hich once covered Lincolnshire^ was immersed 
*' under the sea by the subsidence of the land to a 
" great depth, and at a period considerably remote ; 
^* that when so immersed, it was covered over with 
^* the bed of clay which now lies on it, by deposi- 
** tion from the sea, and the washing dew» of eartii 
'^ from the land ; that it has emerged frwa lixis great 
'^ depth till a pwt of it ba» become dry laftd;^ but 
^* that it K HOW sinking agaiti; if the tradition of the 
** country deserves any credit, that the part of it in 
*' the sea is deeper under water at present than it 
** was a few years agp^'* 

472,. I keve aot see» the fens (or marshes) of 
Lincolnshh^ey any more than Mr. Playfeir; but I 
have seen the same phenomenon on many other 
coasts : he ascribes it to an ekvatiofty foUowing a 
aubsidencc of the surface to » great depth ; aod I am 
convincedy from what I knve observed elsewhere, 
that,- if he had been himself €>n the i^ot, lie wouM 
thei^ have perceired that alVthe eircumstances, which 
ke has deseribed, may be explained by a continued 
sliding^ down the sl^pe towards the sea, of the netff 

5 hads 
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bnds produced by its sand and the sediments of t<^ 
land-waters. In my first work, Vol. IV, Letter W, 
and Vol. V, Letters 127 and 133, 1 gave ^ircumstan* 
M detsdls ot similar cases, where the causes are 
evident ; and in tlie course of these travels, I shall ' 
adduce new instances, in many other parts of the* 
coasts of EngUmdj and particularly in the fens of 
Smnersetshire. It will then be seen that, with respect 
to the small antiquity of our contifients, this chrono^ 
meter ^ and many others observed on the coasts, can* 
not be silenced by hypotheses so unfounded, and so^ 
evidently the work of imagination, as that which J: 
iave j ust examined. 



Travels m Dorsetshire. 

473. As I have often travelled in this county," 
there are some parts of it which 1 have visited very 
frequently ; to simplify my recitals, therefore, I shall 
sometimes give descriptions of places, without regard 
to any order of time, and sometimes also, in relating 
a particular journey, I shall introduce circumstances 
observed on a prior or subsequent occasion. 

474. We are now coming^to a coast on which the 
actions of the sea are exercised^with the utmost force* 
I had formerly observied many of its parts, without 
taking notes sufficient for publication. Bit in the 
travels which form my present subject,, thoiigh made 
at different tim^s, my observ$ttions wiv^ regularly 

COJ^ 
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C(>atinued and) .noted; these three questions bejng 
ehiefly in n^y tiew— -Whether the land-waters have 
cut jtheir pa^s^e td the sea? — ^^Whether the waters of 
the sea- have opened for themselves an entrance into 
the- lands ?^^ And whether the earthy particles, carried 
to the sea by rivers, quit the coasts, and diffuse 
themaelves over the depths of the oceaq? — It will 
be aeen^ • by the details into which my observations 
will Idad me, that these three questions embrace 
almost the whole of the history pf the earth; and inr - 
deed all tbfe discussions, which have hitherto taken 
place ifi Geology, evidently shew the importance of 
not leaving these objects involved, in ^ny obscurity, 

475. I think it proper to point out ift this place, 
that it is imposaibte perfectly to understand the 
phenomena of the coasts, their different aspects, 
t:heir intersections, projections, and recesses, unless 
observation < he extended over the country near them, 
For whatever power may be assigned to the waters 
of the land and of the sea to change the state of 
coasts, phenomena are observed on the latter which 
are evidently connected with others in the neighbour- 
ing grounds ; and in order to understand these phe- 
nomena, it is necessary to examine, in the interior 
part of the country, the state of the strata extending 
themselves towards \he sea, and the connection, 
between this state and that of the same strata in the* 
cliffs on the coast. Thesfe abrupt faces which are 
supposed, in some systems, to have resulted ^'om the 
attacka of the sea, present sections of the continent^ 

strata: 
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Uratu: noV we here see the strata, sometimes dip- 
pmg in the sea, sometimes rising towards it: ia other 
parts they are more or less inclined in the dircctioQ 
of the coast, and "we consequently find their species 
clmnging as they arrive at the level of the water c 
lastly, after a succession of these cli^s, occvr wide 
spaces, along which tjbese ^tfdisi ar^ discpnUoued. 
Such are the pheppmena; requiring first of all to be 
explained ; fornntid the cause he discoTered of thi$ 
disorder in the st^qta on the^ borders of the continents, 
it can nether b^ qlai^ided why^ in soRie, places, the; 
latter have abrupt coasts, ^ yttiile, j^ ^o^ers^ ^ey 
descend witli a gentle .4^ivij^> noi^ iq w^ |{ia,i;iper 
those channels have b^en prod^ucei^i ^y twhicl^. the 
land-waters pa^:#<;ro$s ^eio^in tbek: M^4a th« 

47. 6i :I«haU begin tb«5 dfetwl of. pay:«fc^rv4tiQR% 
hj giving a ckcuhislaniifil ^Koc^nt o^ tjpie ^Cfiuntry 
around Nt^a/mmtJiy :Xhai place : hi^ving j^een thti'^cant 
tralipoittti^ .wy>,<>bserV^tiote[s i^tt^lii^ cpwnty. A 
pbeDonbenoti .whi«hr Ibhave dfiscr^bed in sev^^l of 
(^ gul^hs ao^ the Saitm^ .^apuely^ . tk^Mrs formed at 
thfiiI^Aen^%.nc^, i$.h^W Tf$peated,i¥M^ only the dif- 
ferences produced by tides; the- latter aniting with 
the waves, not merely in repelling the sediments of 
n^rftiatQ.th€i^bays «^ giilph%ib»t tiii'minglipg with 
dvem :tbe Band* of jth4> ;sea* Whereverj the land-waterp 
lore conducted by & vale to aj^y part<lf a gulph, their 
^unrtit^ augmented by that of the retreating tide^ 
dtm^^y 8^ accumulations ficom its coui'se^ whic^ 

it 
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it maintains along a certain line, the wavte and the 
tides forming their deposits on its sides. Hence re-r 
suit these bars or «lips of land, nearly closing the 
entrance of so many gulphs as 1 have described in 
the Baltic; among which those of Skszoigh and 
Eckrenforde ftiost particularly resemble the gulph of 
Weymouth. A slip of land of considerable size, 
formed by the -sea, here extends itself, from the foot 
of a bill on^' the north, ftlmost across to the opposite 
hill, near 'wHch the stream of the fFey, and the 
■coarse- of the- tides ■ have preserved for themselves a 
clannel. ^n this slip of land i$ built the smalj 
town of MHcomb Regk^ in the same manner as the 
lonii'ef-paT'tof th^-^vn of Sleswigk is placed on the 
e6rr(^anding Blip j the town ppo^perly. called JFey" 
mouthy like the othef pa^rt pf that of Sleswigk^ standi 
ing on the opposite hill. At Eckrenforde^ the ^yhole 
town is 6r^ t»e slip of land ; bi;t there tlie port is more 
similar to that of Weymouth, as it lies between the 
^Xtteihity of the slip, and the opposite hill, and is 
crossed by a bridge. Besides this, at iiU the three 
places, the bar^ or slip of land,- formed by tbe sea, 
has enclosed within it a portion of the gulph ; the 
part thus separated from the rest being at fViepnauth 
cetUed the badMJuater. • 

4T7. In the neigh bour^iood of Wtytobutk are 
many very important geological phenomena;, but, 
generally speaking, there is scarcely any part of tbe 
coasts which may not become interesting, tp a^i 
^ttenti)^ observer, if he makes it a central point; pjT 
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phservatton, and examines the connexions of Ih^ 
Inland parts with the aspect of the coast. I wish 
(hat the example, which I shall here give, of this 
jnethod of proceeding, may produce researches of 
tbc some kind in various other countries^ particularly 
wherever thf!re is, near the coast, an island with 
which it may be compared. Thus at JVej/mouth^ ' 
the isie of Portland becomes a great object qf attenn 
tion ; since at the same time that its connexions with 
the neighbouring lands are such as to prove how- 
erroneous is the opinion that islands so situated have 
been separated from the main land by the actions of 
the sea, ^ey afford a remarkable example of the 
monuments remaining to us of the nature of the 
catastrophes, which happened at the epoch of the 
^vest subsidence of a part of the surface of the globe, . 
T^hereby was produced the retreat of the sea into its 
present bed. 

478. In this great assemblage of objects, there are 
some whiph I have observed very frequently ; these 
therefore, as I have already said, I shall separately 
describe, without preserving the form of a journal. 
I shall begin thus with the isle of Portland^ including 
In my description of it all the observations which I 
made at various times ; having been directed and 
fissisted in my excursions thither by Mr. Penn, 
(jrovernor of the island, and Mr. Byam, the clergy-r 
fnan of fFeymauth parish, who had the kindness to 
Accompany me. To the description of the island, 
I shall add that of the neighbouring lands. 

Jpescrlp^ 
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Promontory oJ^Ni£.YMOMxn. .. 

479. Itie way from JVcymouth to ^prtUmd islm^ 
15 across ao^^^w^/^r, the road to which lies either 
met B. pronwntofy^. or along the strand at its foot 
Fortlandy though still called an. i^sf^Jfd, has long- 
ceased to be really such. This giea^ipasa of rocks;^ 
about .two. miles distant from the coast ^t the nearest; 
pDiot^ has been joined to it by.aa acgumulation of 
^vel, callled the Chfsii banky extending . iteelf along 
the MieBtern co(as4 to t^jeleng^h gi i^ftjfpnmiljBs,, before 
it; is united with; tlie land. j,Th(8 ,in);erval. between 
this bGueh^ and thQ coast, which it /0U9WS at a ^mall 
distance, is become ^n (tstuary i bg^&use it is not 
only the channel wherein are collected ^U the land 
waters, at first immediately reaching the sea in this 
space, but likewise that- of the tidieg, ^yiiic^, when 
they ascend, carry into it sea-sand,. amd.a^p,rc;taii> 
1;bere the sediments <rf the land-watersj; ^us. teadiqg 
to ftllit up^ at tl:*e same ;iime that the , ]vayes ^eyja^te 
and widen the exterior ^hore^of the. bank, which 
aeaichcs as far as the isle^of ;J^r4^fl{iwf-..^ It is thprcr 
fiure otily within a small space th^t the P^tuary can 
be crossed at a ferry, on tjhe road froift IVeytnoutk to 

the island. . j , /. , 

I". , ■• . 

^ 48ft. I>muEthei!e' define what it is. that I call the 
promontory of Weymouth. It is ther.ex4:remity Qf a 
ridge of hills, bordered on the S. W. by the eestuary 

of 



of which I ht^ve just spoken, and on tbe N. ]^ by 
the bay of Weymouth and the back-water. This 
distinct part of the lidge begins at its most elevated 
p<^ vliereoa is placed the church of fVyike JB^gis^ 
and wheqqe it descends insensibly, with yarioa^; ia**. 
flexions, towards Abbotsbury on the N* W. ; but4qr. 
the part which forms thi; prompntorj^ iV$^p^'4Qwil 
rapidly tpwanjs the ^ea. 

481. BefoFe I enter on the . des€ri{]^;i ^f this 
latter pai^ I must explain the sense of tb^i^ord CQ^ibe, 
which I shall have occa$ion firequently^ to use in thesa 
travels ; especially because, in this psurt of^Hjiglofifl^^ 
the naqoes of many places^ possessing the- character 
implied by it, teirminate with this word, .wbiqh .is pro* 
bably Celtic, as it is used in tlie same s^nse in Jura 
^d the Alps. This temfiination, indeed, occurs so 
frequently in the maps, that it may convey pin idea 
pf the gwaeral /bnw of the country ; and that form is, 
at the same time^ an important geological.. fetat«re, 
with regard to the question whether running waters 
have excavated their own beds. The Qombes are a 
iind of va^^, which do not intersect the ridges of tlie 
-hills, but terminate at some point in their upper 
part Now some cmnbes are as wide and deep, 
throughout a great extent, as the rallies in which 
mers flow, and resemble those vallies with respect 
to their sides> though, at the same time, they contain 
Qoiyrwulets. Thft: importance of this distinctive 
denomination will be shewn by very numerous ex- 
amples; 



jtAples ; ^d I ^liall therefore hencefonvard adop^ 
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• 48fl» All that paTt of tbe ridge of hills, which, de-r 
8#6ndiog from jVyke Regis towards the sea, consti' 
•tatea the j^rwww^ifory oi Weymouth^ is divided by 
Cmth^ in diflB^re^it directiqma ; some are transversal, 
and^ beginning from one of those intersections of 
the slope which form the various terraces that I shall 
presently describe, descend on opposite sides : others 
are longitudinal ; the highest coming dowti to the 
terraces, and the low^t beginning from the latter, 
and descending to the shore, where they form small 
creeks. This, shore begins firom Cape Lookout^ 
which is 60 called because It commands a view of the 
whole bay,- ahd which fonns on the IVei/moutA side, 
the extremity of this wide promontory. ^Erom this 
point, the fehofe, passing before the promoijtory, ex- 
tends all the way to Portlaiid. island^ being inter** 
rupted only by the aestuary above mentioned. 
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483. When this extremity of the hills is viewed 
from the sea, it is seen, in its descent from the highest 
point on which stands the church of f Fyke Regis, to 
iocvhy as it were, successive terraces, prodticed by 
the fractures of the strata, followed by subsidences 
more and more considerable down to the sea* The 
catastrophes of which these are the eftecta niay be 
recognized by the following phenomena.. In various 
parts are seen bq.re sections of the strata, rising abov% 
the slopes of their own fragments accumulated on 

thgtsQ 
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ttiose portions of the same strata uhich have suilk tV 
a lower level : at the toot of some of these slopes 
thereare marshy splices, formed by the springs issuing 
from the intervals of the strata broken off abovoi 
their waters being retained by the plane of the 
strata which have subsided, and tiirough which they 
cannot filtmte ; lastly, the parts of the strata thus 
longitudinaUy fractured have experienced angular 
motions ; and these have producQi, the combes^ one 
side of which is generally fornae^' by tlie sections of 
the strata, and the other by their planes. 

484. The upper strata of these hills, such as they 
are found at IVyke Kegisy over a certain extent of 
the summit, and also on some of the slopes, require 
to be observed with attention : they consist of lime" 
stone, and are distinguished from each other by the 
differences in the marine bodies contained in them ; 
from which differences result proofs oi sub^idenccdf 
since the sa$ne strata that are observed on the hills 
are found, with all the symptoms oifracturesy in 
several places at no great distance, at the level of the 
sea. Under these stony strata^ there aie several 
ioft species ; yellowish elay mixed with sand, com- 
monly called loamy and used for bricks ; pure bluish 
clay, of which pottery ware and tiles are made ; aiul 
a bluish marl, scarcely distinguishable from the clay, 
but by the test, of acids. These different soft strata 
shew themselves beneath tlK; stony^ wherever the 
sections common to all are not covered by the mate- 
rials faUing from them; but they are displaced anc) 
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in the greatest confusion in many parts of these hill*| 
and particularly in the terraces, one below another, 
from fVyke Regis down to the shore. It would re- 
quire too much time> were I to enter into details res- 
pecting these intermixtures of strata, which must 
originally have been deposited on each - other in a 
certain order : I shall give exaipples of their recur- 
rence in vaqous places ; but for the present, I shall 
confine myseu' to-the description of the strata succes- 
sively seen at the level of the shore, by following the 
extremity of the promontory, from Cape Lookout, in 
the way towards Portland island. This space will 
begin to exhibit evident marks of the catastrophes 
which overturned and displaced all these strata, 
at the epoch when the new bed of the sea was 
formed, 

^ 485. Cape Lookout is a separate mount ; its strata 
slope downwards on the side opposite to the sea, 
where they leave a combe, into which a part of the 
town oi fVeymouth extends itself. This mount is 
abrupt on the side next the sea, and may be passed 
under at low water, because it is guarded by two 
moles, one of which is carried on far enough to break 
the waves, and to prevent them from attacking 
violently the foot of the cliff; and the other, flcuiking 
the hill on the JVeymouth side and securing that part 
also against the waves, has allowed it to be reduced 
into a slope covered with grass, 

486. The 
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486. The cliff of Ais cape shews, witliin a certain 
extent along the strand, an uncovered part of the 
a\)Tapt section of its strata ; the upper ones consist 
o{ SL marl'StonCy very easily distinguished ; and under ^ 
these are other sto?itf stratay intermixed with soft 
ones. Now it may here be very plainly seen that 
this cliff has been produced by a suhstdence of tlie 
strata on the side next the water ; for the bottom of 
the sea is for a great way composed of the uppermost 
of these strata, and they form a shore at low waten 
It is very difficult to walk on this shore, because the 
surface, which is full of fractures, is covered with 
sea-weeds, and thus rendered very slippery. These 
strata^ as far as they can be discovered under the 
water, are inclined towards the west; and having^on 
that side slid down one on another, their sections 
form paraHel lines, nearly at tlie same level. In 
waking westward, therefore, on die shore, the ^ratu 
are wen to diange, in consequence of this inclina- 
tion. Their surface, being ceWoded, offers to view 
the marine bodies contained in them. In one of the 
first, I «aw *a great quantity of chamcBy with valves 
transversely channelled, the prominent lines being 
tuberculated. I aft(?rwards observed another stra- 
tum, containing krge 'striated pectinesy and pinnds: 

48t. Farther on, near a cape on which stands an 

ancient castle, the strata, corrtinuing to form the 

shore and the bottom' of the sea as far as it can be 

iteen, are of a Very different kind : their surface is so 

nijgged, that, from a distauge^ they might b^ taken 

fur 
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ibc the fecoriae of forges, become rusty by cxpo&uriS 
to the rain ; but, when nearly surveyed, this cor- 
roded surface exhibits in relief a labyrinth of ramifi- 
cations, interspersed with shells, among which are 
very flat large ostrtcz^ and large smooth pectines. 
These stony strata of so singular an appearance are 
the last that present themselves on tlie shore : those 
on the hill incline westward towards a combe, and 
are seen again only in a small space beyond it. The 
strata^ both at the bottom of the sea and on the 
shore, are at first nearly horizontal ; but beyond the 
fracture that has produced the coiiibe^ they also in- 
cline to the west, and are lost under the sand, which 
from thence to Portland island, forms a strand, and; 
covers the bottom of the sea. 

488. From Cape Lookout to this point, neither 
carriages nor horses can pass along the shore; so 

. that the first part of the road from IVeymoutk to 
Portland island Mefko^fer the hills; but, as^ at low 
Tvater, a very good strand appears beyond the stony 
cliffs, there is a way to it down the conibe, which, as 
I have said, intersects the strata of limestone^ The 
strata of the mass remainmg beyond this combe are 
inclined ; and those of bluish clay begin to appear 
beneath, containing the same species of large flat 
ostrea as the stratum of limestone immedialy resting 

. on tliem, but with the addition of large gryphitesj of 
which none are found in the latter. 

489. At 
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489- At this point, the stony strata cease; the 

cliffs beyond contam strata only of claj/^ov marly and 

the upper part of the hills consists of sand, mixed 

mih siliceous gravel. These cliffs are still crumbling 

(foun, because, tct high water, the waves reach thdr 

foot ; hence they are in great part covered by thei^ 

own fallen materials ; but wherever the strata shew 

their section, they are seen to be still Inclined to* 

wards the«west ; so that, in following the strand, these 

soft strata change at its level, in the same manner 

as the stony which precede them. But the assistiBince 

of some acid is necessary to distinguish ^es^ soft 

strata from each other, on account of the similar 

appearance of the marl and of the clay^ 

AQO. These differences in the nature of the strata^ 
indicative of changes in the state of the ssa, while 
those strata were successively formed within i1^ and 
deposited on each other in a horizontal situation, are 
accompanied in the sqft^ as well as in \he stony strata^ 
with differences in the marine bodies which they con- 
tain*. In some strata, besides the large flat ostrea, 
there are found prodigious quantities of small gry^ 
pfutes of a particular species ; while in those imme-. 
diately following, no marine body is perceived. 
Amon^ the argillaceous strata is a species well 
known in this country ; it shews itself in the cliffs of 
the coast, and, in consequence of the convulsions of 
the strata, it is found also in the interior parts of the 
land at. diflerent levels. The distinctive character of 
this i^pecies i3> that it contains those argillaceous con* 

D 
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(nations which are divided wiihin by sparry parti- 
tions, and are called Septa^ or Ludus Helmontii^ 
The concretions of this kind that are found in these 
cliffs form flattened spheroids of different sizes, some 
ef them very large. Now here, as well as in all 
ether places where I have found these concretions, 
the cause of the consolidation (which Dr. Huttonr 
thinks can be ascribed only to heal) directly shews 
kself ; inasmuch as the ^ratum containing these 
, masses makes no effervescence with aqua fortis, while 
much is produced by the concretions ; and thus their 
consolidation appears to have been effected by the 
same calcareous substance, which has filled up the 
fractures occasioned by the shrinking of the clay. 

49 1 • On approg^ching the end of the promontory 
Mxtto the astuary which must be crossed to go to 
Portland island, the cliff becomes lower and lower ; 
and when its strata of clay and marl have at last 
passed under the strand, nothi^ more is seen in it 
tiian the superficial soil of all these hills, consisting, 
as I have said^ of sand mixed with siliceous gravel ; 
and this soil, descending along the side of the promon- 
tory, borders the commencement of the aestuary . The 
strand is here very wide ; and being formed of pure 
sea-sand, the winds have raised dunes xxi it against 
&e foot of this part of the hills. 

492. The position of the isle ol Portland^ as it 
appears in the maps of this county/ cbrresponds, with 
the^ foregoing desct^ption of tiie Strata in th% pro^ 

montoryt 
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mntory opposite to it From the highest part of 
the latter at fVyke Regis^ the several mas8e3 into 
which the strata were broken, at the same time that 
tbej under weat lateral angular piovements, subsided 
more and more towards the interval between the 
island and the coast : wherever the bottom of the sea, 
in this interval, is not covered with sand, it is s^en 
to consist of the stony $trata^ which fire the highf 9t 
at the extremity of the promontory ; and beyond, ^ 
the distance of two miles, rises the island^ pre^^ntiog 
also towards the intermediate space terraces oo^ 
below another, composed as will appear, of tl)9 
same kinds of strata. When all these correspgnd^ 
ences shall have been att^nitively observed, tlie cpnt' 
dusion will naturally follow, that, in the aeries of 
subsidences more and more considerable, which^ 9a 
both sides, have formed these successive terrtiQei, 
^ great intermediary subsidence hus taken pki.^, 
whereby nil the strata hp,ve sunk below the level of 
the present sea : and thi^ conclusiQn yi'ill ^e qoq . 
firmed by the details inta which I shfill eoter m\k 
respect to the island* 

493. On arriving at the {estuary^ it is impossible 
not to be struck with the appearance of the Che^H 
bmtky that wonderful beach^ which beginning 6*001 
tb$ island, extends itself along the coast to therF^^at^ 
Ywd for fifteen miles, before it is united with tbt 
lalter. from its aspect, H might b^ taken Sf^t ^ 
gr^at dijke in Holland along the MeusCy which it noK 
4Mnjblei^ in i^ imght^ in its Mt^odfid hcui^ iumL in ti» 
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Ibreadth of its fop. Now when we cohskter ih&t hf 
this phenomeuon art has had no sliare, we cannot 
but wish to discover the causes of its pro<iuctidn ; 
this I have endeavoured to do and 1 shall relate the 
result of my observation; 

494. It is only at the entrance of the channel 
between the Chesil bank and the land, that it has 
sufficient deptli to allow the passage of a ferry-boat 
large enough to transport carriages : this moves be-^ 
tweta two stretched ropes ; to which effect there are 
6n both sides rollers on its edge, resting alternately, 
against one of the ropes when the tide rises, and 
agiainst the other when it descends. The small 
breadth of this entrance of the channel, between a 
bend of the Chesil bank and the coast, is the cause 
of its being deeper than otlier parts ; because, as the 
current of the retreating tides . is here confined, it 
drives out the sand before it ; but below the feny, 
the current, dispersing itself has no longer the same 
power; so that five or six hundried yards lower, 
towards the sea, the barges intended to ascend the 
eestuary cannot pass but at high water ; the waves 
raising the sand and the gravel in that part as they 
do all aloiig the strand extending to tb^ island ; and 
whed the tide is low, horses and carriages can there 
p&ss'drcross* At that time, the fbcrt-way towards the 
island is very pleasant, the lower part of tlie strftm| 
c^dsting of pure sand ; but the upper part, on 
which it is necessary to walk at high water, is^ on 
Hm ^Dttwyr^9^enaely fatiguing, all the gravel being: 
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dri\rcn up thither by the waves : this is the foot of the 
Chesil bank; aad its gravel, being rounded and with- 
out any mixture of sand, is quite loose and moveabliB; 
tJDder the feet. This prodigious accumulation of 
gravel proceeds almost entirely from JVest.Bay\ the 
bottom of the sea to the eastward consisting of pure;, 
sand, and being very shallow, wliil^ en the wjest it is. 
veiy deep ; so that here the waves, impelling the 
gravel from the bottom, are continually throwing it 
up, and durmg gi^eat tempests, they even cast it over 
the bank, high as it is at present. Near the isla(x4 
fragments oi Jime-stonc, proceeding from it, are, 
on thcveastern side, mixed with the gravel. 

495. One of the remarkable jcircumsjtances of thiB 

island^ wliareby I shall be led to various conclusions, 

is the difibrence of its appearance on the t\Vo sidie^ 

of the slip of Jand, which Jeads to it,, and is bordered 

on the w€st by the Che^U^kanlc. On the western 

side, where the sea is deep^ tlie /Side of the island 43 

cut down abruptly, almost to the level of the water; 

to the-Cfiesil bank ^d, the Sitrand above mentioned, it 

descend$in a ^^ssy jslope; and it is hei*e that the 

village pf Ckes^ \^ situated : on the east oif this;^ where 

the s^a is shallow, .the side of the island forms a more 

rapid rslope, Aud ^.he greatest disorder prevails among 

Jhe shattered ^ i^aasses, wnich liave fallen one over 

another, and forxi^ as it wer^, successive terraces. 

^ 496. When th^ slope d^spendin^ to the slip of land 
is viewed irom tho we^terr) edge of the Chesil bank^ 

neaf 



98* 

near the point of its junction with the island, it is 
seen to be cut down abruptly, as the island itself is 
on that side ; its section discovering only a confused 
heaq> of rubbish ; and at its foot there is a chaos of 
masses, descending rapidly towards the sea. These 
disordered masses extend along the foot of all this 
steep side of the island, the latter consisting, for the 
most part, of the section of different strata of lime" 
itontj below which, in sonne places, soft marl ap- 
}>eats. The sea, as I have said, is here very deep ; 
fcnd the slope of the Chesil bank\ higher in this part, 
continuing to descend under the water, it cannot be 
seen on what it rests ; but there is every appearance, 
as I shall shew, that it is on a part of the same strata 
that compose the islandy which when the rest sunk 
down to the bottom of the se^, remaining at a higher 
level, formed a sub-mnrine bar, inclining towards the 
east, and abruptly cut oh the west by a greater sub- 
sidence on thkt side ; and of this I shall in the sequel 
determine some other essential characters. ' • 

497. The whole islandy in its surface as well as on 
its borders, bears marks of the great catastrophes 
which happened at the period when the sea changed 
its bed. The highest part of the /island is on th^ 
north side^ where the sig^p-l-post stands^; ahd froiii 
this point, the strata are seen desciEinding, not regu- 
larly, but as it were in masses, to the'opposite point; 
where are the light houses. The highest part forms 
b. down, and affords pasture for sheep ; the Portland 
mutton being reckoned particularly fine : * all the rest 

of 
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ofthe island is in tillage; and nothing can present a 
more barren and dreary appearance than that part of 
the soil after the harvest is over ; for it consists every- 
vfbete of lime-stone rubbishy without either trees, 
tmheSf or hedges ; the fields being divided by stone 
fences. 'Ihis whole surface, inclined with many 
ioterruptions, is formed of the same kind of thia 
strata of lime-stoney with the fragments of which the 
jsland is entirely overspread ; where they are the 
least broken, they are used for covering roofs* In 
various parts of the island, I have seen sections of 
the mass c^ these superficial strata^ in the interior 
combes, and in thecliflfs; this mass is four or five 
feet in thicluGK^s ; and in a deep cleft, towards the 
qpper part of the island^ I observed below it about 
tea feet of a reddish tivie-stonc^ extremely har<ji» 
which is blown up with gun-ppwder, because it. can- 
not be bewi^. Before the strata of free-jstonte are 
reached, various other kinds of strata are found, on^ ' 
of which lappears to me to be marly; for when tb^ 
surface of its strata has been exposed to the air^ 
corrosicMi. produces in it large io^j^j, sometimes. cir^ 
oilar, or semi-lenticular, and sometimes in, dififerent 
figures, as is often the case with those of ston^marl; 
I mention these strata particularly! because they will 
h found elsewhere, at a lower leveL 

I ■ -I 

498. The mass of strata^ for which so mapy quar^ 
f^ have been opened in this island, i^ thus •jditkxr 
^nrty covered, and lies at different levels ; it is about 
^ght feet in thickness, and c^nt^insc marifie. bodies ^^ 

various 
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Various kinds. This is called free-stoncy because it 
can be cut, and even sawn, in any direction : it is 
carried by sea to various paits of England^ where it 
has been used in a great number of large buildings. * 
Below these strata, there are others, to a great thick- 
ness, also of lime-stoney but not fit for similar pur- 
poses, being intersected with siliceous veinsJ Lastly, 
under all these stony strata there are soft ones, some 
of chj/, others of mar I; and among the latter, some 
are of stone-marL 

« 

499' I shall stop here for a moment, because the 
phenonienon of soft strata associated with stony, of 
which an instance has been already seen in the pro- 
iBontory of JVeyfnouth, and others will elsewhere 
Appear, is very remarkable in Portland island. This 
{:^enomenon has been often opposed to the hjrpothesis 
which forms the fouridation of the* whole Huttonian 
theory ; namely, the consolidation of our mineral 
strata by an internal heat of the globe ; in particular 
I cited it myself in- my Letters to Dr. Hiitton, giving 
examples of it from Jura ; to which Mr. Playfair has 
never WplieA If there were an internal heat suffi- 
cient for the consolidation of the strata at the surface, 
why should it not have also consolidated the inferior 
strata, more immediately exposed to its action? I 
shall not repeat this remark, when the same pheno- 
mena shall present themselves in future ; but it i$ 
time that some notice should be taken of so direct 
im objection. I must, however, observe, that it 
Would be by no meims an admissible answer, to 
' assert 
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assert, hypothetically, that these soft strata ai*e of 
a kind not proper to be indurated by heat ; because 
this difference in the disposition of substances to 
cmolidatioH is shewn by examples to belong to the 
theory of chemical precipitations^ which is opposed 
by Dr. Hutton ; and because the cluy of these very 
$trata is actually iiidurated by heat, when bricks and 
pottery are made of it, 

500. The whole border of the island is interesting^ 
when considered with respect to the catastrophes 
undergone by its strata. I have already said that 
it slopes down to the strand, in the part where the 
Chtsil bank rests against it ; while, immediately to 
the westard of this point, it is cut down abruptly, as 
is ^e case all the way to the lowest part on the 
south, where caverns, ^)en to. the sea, shew a phe- 
nomenon similar to that produced in mountains bj 
a greater subsidence of lower masses oi strata, when 
their fractures have not corresponded with those of 
the upper ; ^nd. of this, examples in high dtuations 
•will appear in these travels. The bottom of these 
low cavemroirlii^ island is not seen, being covered 
with gravel, accumulated on it by the waves : in the 
roof of one of : them is an opening of several feet in 
diameter, and through this the waves at high water 
are seen to rusii in, roll over the grave], and break 
-when they ijeach the extremity of the cayern. 

50 K This southern part of the island has not 
;^bsided equally : on the west, where the caverns are. 
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it is <mly about thirty feet above the sea ; but on the 
eastern side, there has remained a promontory oS 
considerable height, whereon one of the light-houses 
is placed. In returning northwards on this side, 
where the island preserves a certain elevation^ a 
symptom appears of the catastrophe which formed 
the bed of the sea ; this symptom is similar to some 
described in my Elementary Treatise around the 
lakes and along the vallies of Jura and of the AlpSy 
evidently shewing the character of that catastrophe 
whereby those cavities were produced : and it' con^ 
ffists of detached masses of the strata, which, in their 
subsidence, remained at a higher level, inclining 
towards the space where the rest of the strata disap* 
peaired. In this part of the island, the detached 
Mlisses dip rapidly into the sea, their separation irom 
the original mass prodiicing^ glen above them. On 
this codst Ihere is an old castle, built on a cape at one 
of the sides of a great interior subsidence^ which fornijs 
W ^^mh^, Intending a considerable way into tlie island* 
\Fhe ir/rvi/a; of this cape dip into the sea,, thus turning 
^HinAi settioQ upwards* Mr. Penn has. built a band- 
-Mtat bouscf on the opposite capie ; and^as the lower 
part of this coii&be' ifii the only spot . in the island 
where moisture, favouring the growth of iaieesy has 
|>rodticed a* small wood, rthe place hds been called 
^Femsyhania ; it having* been ah ancestor of Mr. 
Penn's in* whose honour that name was given to one 
of the American provinces. 

.^.»- -V. •• .;j . :; .«. -. i' ., : /.i.i '502. Along 
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502. Along this coast northwards is the wav to the 
highest part of the island. I have examined this 
part on its summit, its declivity, arid the coast below; 
and from its aspect in all these points of view, the 
catastrophe, which, at the epoch when the bed of the 
sea was formed, produced this uland near the coast, 
may be as clearly understood, as it could have been 
by an eye-witntsss. In the subsidence of all the bro- 
ken strata on that side, the part close to the fracture 
sunk only so much as to discover, more or less, the 
jsection of the strata of lime-stone remaining higher ; 
and in some places, the strata of marl^xe discovered 
also. As for the slope below this section, it has 
absolutely the appearance of a chaos ; it is composed 
of hillocks, formed by masses of the strata^ which, 
in their fall, were so nmch broken and mingled 
together, that the stony masses have almost entirely 
di^ppeared : small pools are formed in their inter- 
^Is, the water being retained on masses of marl or 
clay ; it would even be impossible to walk over this 
space in rainy weatlier, oft accOHnt of the soft state 
to which these masses are then redueed. When, 
through all this disorder, the sections of the 50^ 
^^ata of the mass of the isktffd are found any where 
^P^n to view, their species are seen to cdrrtsspond 
^'^^h those of the cliffs of' the promontory^ cX fVey-* 
^^uih. These exterior hillocks rise, in somd; ^^laces, 
'^rly to the height of the section of the lime^stone 
^^^€ita which command them ; but as I parsed ovto 
r*^in following this section, I came to a part wh^rd 
* ^aiv under it that of the strata of marl; they are 

bluish 
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bluish, and among them are some of a yellowish 
stone-tnarlf great fragments of which are scat- 
tered over the slope; and on sev^al of these I 
saw impressions of large cornua Ammonis. In some 
parts oi the base of this amphitheatre^ great masses 
of marl present to the sea the plane of their strata ; 
but nearer the Chesil banky a strand has been formed 
cS sand and of a gravel composed of fragments of 
the lime-stone; and this, gradually widening to the 
point where a fort is situated, leaves a creek behind 
ft» towards which the Cheiil bank descends, 

503. I have said tl^at tiiis bank becins close to 
the island, at a point where the latter descends in a 
slope down to the strand which borders the former i 
the village of Ciesil being there situated ; and that, 
by a section of the slope on the west, it is seen to be 
composed of fragments. There is a similar sectioo 
of the same slope on the east, towards the side of the 
island just described, the upper pait of which com- 
mands the confused assemblage of its hillocks. 
Now the latter section again shows the nature of this 
projiectioi) of the island, composed throughout of the 
fragnoents. I have said also that the sea is very 
deep on the west of the C/usil bank, while, on the 
east. Its strand extends under the water with a gentle 
declivity. Such are the circumstances which have 
led me to the determination of the nature of the base 
of this bank, concealed. from view no less by the 
aand of its str4nd, than by the enormous accumula^ 

tioa 
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tian of its gravel ; and this detennination I shall novf 
more particularly states 

SOAs. In the subsidence of the strata around the 
great mass of rocks, a ledge of them, extending it» 
3elf to a great distance from the island, remained 
Bear the surface of the water, being cut doAvn ab- 
ruptly to the west, and gently sloping towards tha 
east On both sides of this submarine bar, the frag* 
ments produced by the rupture of the strata fell into 
the space now occupied by water ; on tlie west, they 
disappeared almost entirely, the subsidence being 
there tlie greatest; on the east, the masses which 
sunk the least remained in disorder at a higher level: 
but at the point where the ledge above mentioned 
M-as left, near the level of the water, the fragments of 
the stony strata were stopped, and formed the slope^ 
which, as I have said, begins from the highest part 
of the island, and which has, in the course of time» 
been covered with grass. 

505. With respect to the formation of the C/iesil 
bank oii the edge, abruptly cut down, of this sub- 
marine bar, the first object of research is the source 
of the gravel which composes it; and this leads us 
to consider the hills extending themselves from the 
promontory of fFeymoutk in a north westerly direc- 
tion, and forming the coast of West Bay. All these 
hills are covered with gravel of the same species as 
that of the Chesil bank ; and their aspect towards 
this bay, as well as. their surface, shows them to ba^. 
only the disorderly remains of the strat^, wbich^ by. 

their 
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their subsidence, have here formed the bottom of ;the 
sea, covered, consequently, with gravel inmuch greater 
abundance than that of IVeymoutk bay to the east- 
ward ; the skirts of v^rhich, composed of hills of a 
different kind, I shall elsewhere describe. 

% 

9 

506. The sea being very deep to the west of thia 
submarine bar, which begins from the island, the 
waves beating against it on that side, have cast up 
fee gravel on its edge, thus acting from below up- 
wards ; and as, during tempests with high tides, they 
have thrown the gravel much higher than the original 
edge, it has by degrees accumulated there. This 
teach would acquire a much greater breadth, were it 
not for the waves of the storms from the east, which, 
rolling over a strand with a slope scarcely sensible, 
drive before them all the gravel in their way, as far 
as they can extend, leaving only sand behind them. 
It is thus that the Chesil bank has attained to its pre* 
sent height and breadth; and from an anecdote 
which I shall relate in the sequel, it will be seen that 
this has been effected gradually. The eastern base 
of the banks is still gaining in extent, because 
great storms from the west, during high tidea, 
continue to cast up gravel over it; as is shown 
by the crabs and shells found scattered on its 
top: its western rapid declivity is even formed 
into a kind of steps, marking the points to which the 
waves, when remaining for some time at a certain 
height, have carried the gravel. But on the eastern 
iwde, where the shore is open, (before the Ckesil bank 
approaches yery near the hills,) the gravel forms 

shifting 
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filatting terraces of considerable size ; tlie highest of 
these showing the point attained by the waves of the 
last tempest from the east during high water. 

507. The alternate effects of stomis from the west 
and from the east, modified by the form of the coast, 
have so exactly compensated each other in deter- 
mioiog the height of the CkesU bank throughout ite 
whole extent, that, as I have said, it might be takea 
for one of the great dikes of Holland: its summit can- 
not be walked on long, because before the few plants 
which grow there have time to bind the grave!, 
and to produce on it vegetable earth, the process 
is disturbed by the addition of fresh gravel; the 
stones, tlierefore, are almost every where quite loosCi 
and in consequence extremely fatiguing to tiie feet : 
however I have walked over some part of this sunar 
mit, which is very -iat and wide ; and there are but 
small inflections in it 

508. This bank is composed ofsiliceSy of the same 
kind with those scattered over the neighbouring hills^ 
very different from the ^ints actually contained in 
chalk; the masses are oval, and for the most part 
have little or no transparence, though here and there 
occur some as transparent as crystal ; but they ex- 
hibit no fine colours, except in that part of the baak, 
where, to I shall describe, they become extremely 
small These silices are deprived by attrition of 
their natural crust ; but }t is retained by many of 
those on the faiUs« 

509. A very 
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S09: A v«fy remarkable phenomenon, with ns^ 
gard to the arrangement of the gravel in the Cfte^H 
bank, is the relative proportion between its difference 
in size, and its distance from Portland island : near 
Ckesily it is as large as a hen*s egg, and some of it 
even as those of a swan ; but from this point it 
progressively diminishes ; so that, near Abbotsbury^ 
it is only of the size of horse-beans, with little inter* 
mixture of any larger masses. Most of these small 
silices are semi-transparent; and some of them are 
of such beautiful colours, that, by the art of lapida* 
ries and jewellers, very pretty necklaces and brace- 
lets are made of them. Farther westward, this gra- 
vel still continues to diminish ; so that at Burton clijt^ 
not far from Bridporty where the Chesil bank is at 
last united to the coast, the same silices, thus finely 
coloured, appear to be nothing more than coarse 
sand. In passing over the tops ei the hills and their 
combes, I have found the gravel to diminish also in 
size from JVyke Regis to Abbotsbury ; but by no 
means with the same regularity as in the Chesil batiky 
where the shades of this diminution are impercepti- 
ble. 

510. It appears tlien that this sirtgular difference- 
in the size of the gravel proceeds in part from the— 
position of the coasts. The waves produced by the 
N. W. winds, being the strongest, are thro\rti, when 
repelled by the distant capes, towards the projecting— 
isle of Portland^ and the beginning of the Cbesi^^ 
bank ; and these waves are capable of driving befon 
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}bem the lurgest masses among the gravel which they 
find on the bottom of the sea in fVest bay. In pro* 
portion as the other waves, more or \em repulsed by 
the coasts, are itiferior in force, the gravel cast up by 
them against the Chesil bank becomes less and less in 
size. Lastly, all the more c^onsiderable masses 
having been thUs carried aWay, nothing remains on 
the bottom but minute gravel, and coarse sand formed 
by attrition, which are carried towards Burton cliff 
and Brtdport by the currents of the tides. ThiS is 
what appears to me the most probable ; but, in 
general, the distribution of the gravel according to 
its size, not proceeding entirely from its original 
ditFerence on the bottom of the sea in the bav. must 
be partly the effect of some mechanical operation. 

511. I have but another circumstance to add, 
respecting this whole assemblage of phenomena ; and 
it i& one which is recorded in the county by tradition. 
In ancient times, great tempests, in a particular 
direction, pierced through the Chesil bank, carrying 
^way the gravel at certain points down to the base^ 
which was found to consist of day. Now there ai*e 
^^gillaceous strata in the hills of this coast, ^nd even 
Jn the base of Portland island ; and tliese accidental 
^ptures in the bank of gravel have shown that the 
^bmarlne bar^ whereon it is accumulated, is com- 
posed, at least in part, of these argillaceous strata^ 
^*^ich have here subsided. When these accidents 
'^^Ppened, it was unnecessary for art <& interpose to 
^®P^ tho bank ; such breaches, indeed, were of very 

£ little 
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little consequence; ttiey did not ki?terriipt any road, 
for none could be made along this accamulatioti of 
loose gravel, mid the opening coniixiunicated only with 
Hbe astuary : it was therefore abandoned to natural 
causes, .^nd by these the breaches were soon filled 
up. At present^ by the long continuance of the 
same operations, the Ckesilbank is beconieso wid^ 
and so high, that no repetition of such accidents can 
henceforth take place. 
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Escursiom on the Hills which border the Chesil 

BANK. 

.512. It ba& been chiefly with, regard to, the Chesi 
hank that I have been gbliged to collect under tli 
preceding article, circumstances which I bad observe 
at various times, in order to give at first a gener^^] 
idea of tWs phenomenon, (so nearly connected wi%:ifa 
those of ^Portland island,) and of its causes. B^^jt 
jvith respect to the latter, details are of great impoi^ 
tance, ofn account of the theory of the actions of felif 
»eaon its coasts, which have been so differently con^ 
sidered in different geological systems ; to these de^. 
tails, therefore, I now proceed. 
. Sept. Q,3d. 1 804. I was accompanied in ^ the first 
of my excursions by the Hanoverian Colonel (now 
General) Von Decken. We set out on foot from 
Weynwuth at eight in the morning, and ascended 
first the hill towards Wyke Regis. In this road we 
•had on our right thQ back-water^ separated frcHn the 
4 _ %t 
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m by thd point of land on which' isr built the 
small town of Melcomb Re<^is. This whole assem*^ 
Wage of objects well deserves a parfeicuker descrip^ 
tion, which I shall give^ hereafter. . 

513. Having reached flie church oi Wyke Itegiiy 
we went on, through a combe^ down to the astuartf^ 
which is bordered by the Chesil banky and towards 
which these hills descend ; and we then proceeded 
along a stfand at their foot, as far as the tide, tlieii 
high, would permit The upper part of thesi^ hills 
consists of strata of limestone^ those of clajf forming 
tbeir base ; and on coming to the bottom of a small 
tombCy we found there the stratum contaiaing the 
kxgQ concretions in the form of flattened spheccddSir 
cfaecquered with veiris of span In some of tliese-con*? 
cretions^ the columns, which have the appearance of 
being covered with yellow wax, are sufficiently sepa- 
rated from each other by the shrinking of. the clay, 
to have beautiful radiated crystallizations of white 
spar^fiok'med between them: these columns are.pro^ 
pttly the Ludus Hdtnontiu Here again, ^ the \cla\f 
cotitaiaing> these concretions made no effervescence 
wittr aqua fortis, while, that of th^ c()ncreti0m tfaem*^ 
wives effervesced very considerably;* (4; 490*) • Oil 
Qneiof these masses^ I saw the impressioil of a la^e 
CfftnuAmmonis } btltl found neither that Ishell nor 
*ny other in l4ie clay of the stratum,- where their sub* 
AaiiCQ appears^ to have been consumed^ 
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514. The waves at high water, entering the 
estuary as far as this point, still' attack in some 
places the foot of these hills, and produce new falls 
of their materials, which they dilute and disperse ; 
and this prevents the cliffs from being reduced into 
slopes and covered with grass ; but higher up, they 
have been effaced by that process* The aspect here 
presented by the Chesil bank is very striking : it ex- 
tends itself regularly on the same strait line, while 
the opposite side of the aestuary, formed by the foot 
of the hills, is deeply indented by combes, whence 
issue only small rivulets proceeding from their 
springs. It is thus evident that the base of the CkesU 
bank is a mass of strata^ which was separated loogi-' 
tudinally from the coast, and sank, before the masses 
remaining at a higher level underwent those angular 
movements, whence resulted the combes. 

315. The height of the tide preventing us fronv 
following any further the border of the ©stuary^ we 
ascended the hill, and proceeded to the village of 
Fleet situated in a combe ; then crossing another hill, 
we came to Fket HousCy a gentleman's seat, around 
which a great deal of ground had been taken recently 
into tilkige, as has been the case, within some years, in 
all the western countries. Beyond this house, on the 
border of the ©stuary, and in the lowest part of the 
combe^ rises a hill, which is almost an island j the 
tide encompassing it on both sides, and nearly mtetr 
ing behind it, where a very low isthmus only is left 
The lime-stone prevails at the bottom of this combe^ 

and 
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and probably composes the insulated hill ; but the 
strata of that hill could not be seen, it being entirely 
covered with grass* 

516. From this spot we went up the combe y which 
ascends to the north east, and we reached a point 
conimanding an extensive view of the Chesil bank 
and of its eestuary; the former passing westward 
near the mount on vihich stands St. Catherine's 
church, belonging to Abhotsburyy and extending be- 
yond it till out of sight. > -This high part of the 
combe is covered with heath and furze, and^ a very 
thin turf, large spaces remaining quite bare; in these, 
the soil is seen to consist of httVd foliated clay ; and 
it seems as if it were gravelled w ith small gryphites^ 
like those which I had found in some of the strata of 
the cliffs of the promontory of JVey mouth. In one 
of these spaces, where the valves oi the gryphitee 
were separate, they looked like shells of pistachio 
Duts ; in another place, many of these gryphites were 
entire, and some of them were an inch and a half 
in length, and a quarter of an inch broad at the 
Mnge ; but the greater part M'ere smaller. Among 
these shells there was a great deal oi gravely of the 
kind found on the ChesH bank, and smaller than 
that which we had observed on the preceding hills ; 
some of it being ev^en as small as that of the bank 
oear Abbotsbury. 

417. At the top of this combe^ we came into a 
new high Toad which was then caiTyingon from 

Langton 
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tjangtpn Herring iqlVeymouth^ ^nd which we todlj 
for our rejturn. The commons in this part of thd 
country having been divided for the purppse of bring? 
ing then) into cultivation, a good road has become^ 
necessary for the carriage of manure, an(} of the 
products of the land, a part of which has been sold 
in order to defray the expence. We found the road 
already cut strait across the laud still uncultivated| 
^nd labourers were at work in gravelling it. They 
were doiog this M'ith fragments of lime^stone^ though 
we were still on the ar (liliaceous strata: but q:s wc 
proceeded up the fo^d^ which lay gn an ascent, we 
observe^ at the top a deep cut made to soften the 
acclivity } and from the colour pf its sides, we judged 
jthajt the upper part of thjB hill consisted of strata of 
the former Und. We then fixed our attention on 
the rond, an(| on the neighbouring grounds, endea-j 
you ring to find put the point of junction between the 
i:ldif arid the Ime-stone ; but in the part where^j as 
,tve judged, this ought to have appeared, a thick loo 
$oii, coaipo3ed of i^d and of siliceous gravel, pre 
Vented us from discovering it. When we had reache 
the top of thje hill, whence it d6scends to\^^rds IVesm.^ 
Chickeraly we saw .t;he ground openqi in seve 
places, for the purpose pi taking out the stone use 
for makiijig the road, which is there fpund ripar 
Bufface. i observed in its strata' ^ particular ci 
cums^ance proper to be mentioned, because ft poin 
put the game strata when fqund on other hills, aa^ 
likewise at a lowjer level ; they contain abundance a 
large cardiac of wh|chj however, |lie ^hell has be 
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consumed, aftd nothing remains btft the mass im>uldeA 
withm it, and the imjH-essk)!! of its outside on the ex^ 
terior mass : there were many of these nuclei of cardiM 
traong the stones broken for the road, besides nuclei 
(fchama and of teUinie, and some anomm with the 
shell preserved. In order to render this road firm 
and durable, they cover the fragments of lime-stone 
with a quantity of siliceous gravel, taken from the 
interior foot of the Chesil bank ; whence having 
brought it across the «stuaiy in a boat, they convey 
it up several combes to the top of the hilL 



5 18. After crossing several inflexions in these h}lls> 
X I most of which correspond with lateral ccmibeSy and 
/I again finding the lime'Stortt on the highest partsi, we 
reached the laart declivity, composed of strata of pure 
tky and ioamy and extending as fair as JVeymouth ; 
where we arrived at three o clock. 



jf Sept. aoth. The preceding excursion having made, 

^e desirous to extend my observations farther on 

fte hills which border the CkesU banky t again set, 

Out on foot from Weymoidhy 9X riine b clock, and. 

^'ent first to Langtm Herringy where I arrived at 

^oon, and after having rested * myself for l^n hqur; I 

^onthnied my walk. 

• . ' ■ ■ ^« 

519- From all that I observed in this ekcursion,, 

^ill appear stili uiore evidently the confusiw pro^ 

^uced'inthe strata by the repeated catastrophes^ 

Wtiich they h^v? undergone ; ioc, 'i^j(^Vh$iving crossed 

th» 
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the hillfi composed o( foliated clay already men 
tioned, before I reached Langton Herring, I camt 
to one the surface of which consisted of th^ sam< 
thin lime-stom strata as fbrrti the upper part o 
Portland island ; and afterwards, beyond that vil 
lage, I passed a lime-kiln, where was burnt the kinc 
oi limestone described above a$ used in making th< 
road, containing the nuclei of large cardia. I thei 
eaine into a wide comber much ramified in its uppe 
part, at the bottom of which is terminated the (^stuar\ 
formed by the Chesil banh 

520. On the opposite side of thi6 combe^ behin< 
an interrupted ridge of hills, Abbotsbury is situated 
These hills divide the combe of which I am speakin; 
from another to the westward ; and are terminate( 
by the mount, nearly insulated, whereon stands *Sl( 
Catherine's Church, All the rivulets rising in th 
amphitheatre above this spot, and descending throug 
various combes on both sides of Abbotsbury y arrive 
at first separately at the sea ; but the formation < 
the Chesil bank having impeded their, passage, the 
h^ve united behind it in a small stream, which ente: 
the mtuary at its present head. I say its preset 
headi i^ecause it is easy to be seen, that, before tl 
formation of this bank of gravel, there was here a sm€ 
gulph which has been in part filled up by the sec 
ments of the land waters and of the tides. Tl 
original soil pf this combe at its extremity, bein 
to a great e^ttent, very low, it is covered with fij 
fpeftcJQw^, wh^fe pqmbers.of horses and horri< 
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cattle are reared; but a coDsiderable additioq has 
been made to these meadows by those, easy, to be 
distinguished froni them, which have been formed in 
the part of the gulph now filled up, and extend 
asfar as the foot of the Abbot sbury hilU. 

521. On the anterior edge of these meadows, a 
conflict takes place between tlie gravel thrown up 
by the waves and the winds, which, passing over the 
Qhesil banky extends its inner base, and the vegeta- 
tion which is tending to overspread that base ; the 
gravel here being already very small, as I have said 
above. This conflict extends even into the little 
* vale dividing the Chesil bank from the foot of the 
hills; the gravel raises its bottom; and the brook, 
arriving from the combes on the west, and passing 
this way to the ctstimryy preserves for itself a chan- 
nel, only by means of its extraordinary swells. 

•^522. The meadows continue to gain on the rest 
of the gulph ; and here appears the difference, already 
pointed out in the preceding volume, between the 
progress of meadpws on peaty near lakes and rivers, 
and that of such as are formed on marshes^ which is 
the case with these. In the. marsh meadows, no 
lesstb^n ip the peat;, the ree^,^. lead the van in the 
^croachments of the laj)d upqn the water ; and the 
fedin^ents of the latter being deposited bekween their 
l^talks, other £^quatic plants soon grow also among 
tbem; principally the conferva^ some mosseSy rushes^ 
^uketa, ^Xf .^ut 101. these plants ynaergo the 

pHtrld 
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putrid decomposition, which raises the bottom very 
little comparatively Mrith peat, and the elevation pro- 
ceeds almost entirely from the sediments of the 
waters^ favoured by the plants. This progress is 
however very perceptible in the large pool, (the re^ 
mains of the gulph,) which terminates the (Bstuary. 
Having ascended the ChesH bank^ during the time of 
low water, I saw in this channel many sandbanks 
uncovered ; its borders are brought nearer to each 
other by the new lands added to them, and extending 
themselves in the lower parts of the combs ; and a 
man of the neighbourhood, whom I met there, told 
me that the steps of the progress wei^e sufiicientlj 
sensible to have been remarked, in many places, by 
£he old inhabitants. 

523. While I was passing along the inner part 
of the bank, the sea was much agitated ; and I felt a 
singular sensation in hearing so near me, and at my 
own height, the striking and breaking of the waves 
on the opposite side. I climbed on the bank, in 
order to observe 'these effects ; and though the spray 
sometimes came over me, I could hardly quit the 
scene which there presented itself. It was reall}' a 
strange arid beautiful sight, when I stood on the 
exterior edge, to behold along that liiie, as far both 
ways as my view could reach, the waves arrive, rise, 
roll in various directions, foam as they met, and 
scatter showers like the clouds. The gravel sprink- 
led with these showers was al^o an interesting object; 
there were a few siKces as^laVge M those- pear PvH^ 
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land island; bat the mass of the bank hsclf consisted 
of gravel of the size of horse-beans, exhibiting the 
niHKt agreeabtefif^ariety of colours. The view of this 
issembiage of objects, belonging to the Chesil bank 
fodto the form of the coast made me resolve on 
anpther excursion ; aod thx)ugh I did not make it 
till the following year, I shall give it a place under 
the present head. 

524. This spot afforded me also a spectacle of a 
different mature, which I shall describe though 
foreign to my object, because it may be interesting 
to some of my readers. The sea being rough, the 
largie ppol within was quite covered with water-fowls ; 
abundance of wild ducks from the sea having entered 
it, and mingled there with tame ducks, and swans, 
I learnt that there was in this place a decoT/^ belong- 
ing to Lord Ilchester, who farmed it out; and as I 
was curious to see how it was managed, I went to 
the house of the man who rented it, from whom I ob- 
tained the foUowincr information. 

525. There are a great many tame ducks in this 

pool ; and though they can fly very well, they never 

quit it, because they make their nests among tlie reeds^ 

where they find plenty of food, and care* is taken to 

feed them when the water is frozen. When the se?i 

is rough, the wild ducks resort hither to associate and 

feed with them. A brook, after crossing the meadows, 

enters, through- the reeds, into this pool, which is, 

as I have said, the extremity of the ajstuary, or tlie 

remains 
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remains of the ancient gulph. Thi$ part of' tb 
course of the brook is bordered with billows an 
seders ; and these favour the growth of aquatic planu 
among which, and in the mud, the ducks pick u 
abundance of water-snails and insects. An artificif 
canal, wider than the brook, and bordered in th 
same manner, communicates with the pool ver 
near the part where the latter enters it among th 
reeds, but turns away insensibly iri a different direc 
tion. At the end of a certain space, this canal i 
covered with a net, at first raised to some heigh 
above the water, but gradually lowered to its extre 
mity, where it terminates in a purse. This canal i 
the part properly called the decoy ; and it has on on< 
side a fence of reeds, with a few op6nings, tliroug' 
which it may be observed. 

526. The farmer led me to the canal, and ca 
plained to me its use. The wild ducks enter amor 
the reeds promiscuously with the tame; and tk 
former, foUou ing the course of the fresh- water, ascec 
indifferently the canal or the brook; but the latt> 
either remain amoug the reeds, or pursue the na 
rower channel of the brook ; probably because soa 
of their number, liaving been previously frightens 
in the decay ^ avoid it, and are instinctively follow n 
by the rest. When the wild ducks are seen, frc^ 
behind the fence, to have passed on a sufficient w^-s 
under the net, a noise is made behind them, whi^ 
frightens and drives them forward into the pur^ 
where they are taken. While I was standing w 3 
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the faiiner behind the fence, he warned rae to be still,, 
because a flock of ducks, among which he observed 
some wild ones, was approaching that part of the, 
pool; but they presently turned, and swam a differ- 

I CDtway. The farmer, indeed, told me, that few- 
fild fowl were caught at .this season, there being 
still plenty of food for them along the borders and. 

A at tbe bottom of the pool; but that later in the. 
autumn, and in the winter, abundance of them 
entered among the reeds, following the rills of fresh 
water. 

Having staid long at this place, I had not time in 
the evening to go back any farther than Z^ngtofi, 
t^here I passed the night. . , . ^ 

Oct. 1st. Jn returning from, this place to IFetf' 
^mufh, I took a road more distant from the sea, 
often a'ossing fields, that I might the better obsqrve 
the nature of the hills. I thi^s reachefcl,. by ^ .dif- 
ferent way, the upper end of the large <U)mbe^ '^ti^he? 
bottom of which Fleet House \s situated j, ^d pon*; 
tinuing to follow the heights, I crossed al§Oj(h^ top. 
of the narrow combe containing the village -pfi^e/; 
proceeding from hill to hill, till I came to th^jit above 
Weymouth. If, in different countriesy sim;^r; c^tcur-. 
sioDs had beto made over hilly grounds, suci> phenp-^ 
tnenaasare here observed would hav^ be.€|[a fo|aii|(Jl 
ill various ))lac^8, and many errors in Geology: n^igbt 
We been pi^evented- If, in particular, the attquti.on 
^ fixed.on. those of/the hills, where \)[v^ seciUm Q^thor 

various 
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various kinds 6fstratayiy'm^<iine6Vk ^oth^t, h sees 
in some abrupt part, ftom which may be learned in 
what order they were successively formed in a hori- 
zontal position, over a large space on the bottom oi 
the ancient sea; when afterwards these differeni 
ttrata are found thrown, as it were, in heaps, so that 
entire hills are constittbted by each species, the 
strangcf catastrophes indicated by this disorder do 
not permit the mind to rest on 'the pdea that the 
action of runmng waters h3,s been necessairy to the 
formation of combes and vales. This will fartheF 
appear in the following descriptions. 



Journey from Weymouth to the western part ff 

Dorsetshire, andjirst towards the exti^emlty of 

" the Chesil bank. 



t I 



' Sept. 3d. 1805. ! set out from Weymouth ht 

Dorchester f at ten in the mbrning> Prom the 6lip at 

land ' whereon stands Melcomb Regisy J aisceiided 

the ridge of hills against the lowest extf^emity of 

which it rests, and which separates two andent; 

gulpfas ; of these I shall speaik on a future occasioiu 

This promontory is covered', as well as -many of the 

other hills on the coast, with a thick loose soil, con-^ 

taining l3ie same species oisitea; as the Chesilbankj of 

whichf ftko^ is formed in part the beach eitteni^i^ 

itself in front of the two ancient gulphs* l^h^ strata 

covered by this loose sodl towards the bottom of the 

promontory are of the same ^ft kinds ^as^ con^ose a* 

part 
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part of the extremity of that of fVey mouth ; anci 
here again these strata are covered higher up by thost 
qI limestone ; an association which likewise appears 
iramediatdy in some parts of the shore, where : all 
tie strata are inclined. In ascending, this prcmion*- 
(ory, I came^ after Tarious inflexions, to a horizontal 
ip&ce, where is a village, the houses and inclosures 
(^ which are constructed of a lime^sf one c(m$istmg of 
ttin strata ; these, from all tliat will appear in the 
leqae^ lie under the cAa/^ . throughout this .wboU 
country, but with strange dislocations. 

■ * • ' • • • . » 

S^7. Here again the ascent became rapid, and for 
a certain way I perceived the same loose soil on it$ 
surface ; hut by degrees! obs.erved in i| lymny. frag- 
ments of chalky vf'\i)i iki^ flints, belong^iig to .the 
latter ; and akiiast I arrived* omchalk fiills^ extending 
eastward to a great distance, a$ I shall shew ix^ a 
fcture journey. . In this elevated %spil there.; are grea^ 
ioflexions; anifl the hollow-; j)avte[a|[:e now become 
oieadowsy having been l^vellcjd by n^eans of the raiur 
^tersy which, before vegetation had . jcoveied the 
Wghts, . bramght dowili thcmce small fragmaits of 
chali;. \ Some of the slppes are cultivated, but most 
of them> as well as the summits, are covered with tw& 
which lias no other soil than the 'vegetable eartk 
produced by the decomposition of plants, and,^ thi# 
i^ests immediatdy on the chalk ; an evident proo^ 
&at, since vegetation, has begun to overspreacVth^e 
^Diinences, they have not been subjected to that 

general 
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general erosion which i» supposed in the Huttonian 
theory. /• 

• * ■ ■ ' 

528. Dorchester is built on the declivity of a chalh 
Ai//v which, with the country around it, L shall des* 
cribe in the course of another journey. From hencf 
to Bridport, the road for a long time passes ovej 
chalk hills, much intersected with combes* Cultiva* 
tion has made but little progress on these hills, mosl 
of which are only downs grazed by sheep. In souot 
places, the turf ds formed on a loose soil of sand 
intermixed with silex ; in others, there is notliing 
under it but the vegetable eaith on the chalk. The 
slopes of the higher hills, and likewise those desceodr 
ing towards the combes^ are diflferently inclined, somt 
having gentle declivities, and others being abrupt; 
which shews the state of the interior sttata; but Ihii 
cannot be fully judged of externally, because, whers 
they are not covered by the loose soil, the chajk &( 
shattered, down to a great depth. I saw oa tbeat 
hills some blocks of a hard sand-stone, nearly apfr 
proaVihing to granulated quartz ; of which elsewhese 
abundance of blocks will be seen on. chalk billH 
though that stone does not appear in strata in ai^ 
jpait of the country. In my Elementary Trtatise^ 
And in the first voluuie of these Travels, may havebeetf 
seen the geological importance of this phenomenoc 
of the scat fered blocks ; which will again be presentee 
in tha^ sequel under ditFerent forms. 
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^29* As I proceeded farther, tlie space occupied 
by these chalk hills, hitherto very wide, began to 
contract itself; and on the side next the sea, I saw 
a considerable Extent of lower ground^ great part of 
^Hch was in meadows: this is properly a large 
;, wherein is formed the small river Bredy^ the 
of which I shall hereafter describe. M^hcn I 
b^ to descend towards Bridport^ I /ound the 
i Aalky eminences more thinly scattered, and at last 
1^ I came upon Umc-stone strata^ like those already 
described in the ascent from Weymouth to Dorches-^ 
/er. The whole country hence in view on the west, 
to a considerable distance, in which is situated the 
town of Bridporty is nothing but a congeries of low 
tiills without order. The little river Brft^ flowingoo^ 
the east of the town, proceeds from a succession ol^ 
Tides extending to t^ie oprth^ towards Bcamnstcr i 
and the SimenCj a,nother, small river, .arrives from the 
test, through a different succession of vales. The 
interval between these two systems of vales is a 
chain of mounts with deep separations betw^ep tbeiq^ 
Bridport being situated on the. mount m^sMffsst to the 
lea : beyond thisy the two rivers unit^, and thence 
continue their course, under the name of Brit^ 
trough a large vale, which terminates at the sea^ at 
a* distance of two miles. 

530. Arriving early at Bridport^ I went first to 
call on Mr. Fawcett, a clergyman of that town, to 
^hqin 1 had a recommendation from Mr. GUndele, 
Chaplain t^ the Hanoverian Legion; he answered 

F very 
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very obligirigly the various inquiries which I made o 
him ; and having obtained from him informatioi 
with regard to the road to be taken in foUo^ving thi 
Brit to Bridport harbour^ where it falls into tbo 
sea, I set out on foot on thia first course of observa* 
tions. 

1 

•531. On quitting the town, I crossed the Slmtm^ 
fti order to folloNV the foot of the western bHls, whiAi 
turning esistward at their extremity towards the sMJj 
form one of the sides of the harbour. Near BrUlk 
port, advantage has been taken of the breadth d| 
the fool of the hills to keep up in two places 
course of thfe little stream, that it may fall on 
wheels of sottic mills ; but below these, aftpr k 
jiiirted the Brit^ they wijid together through a g 
extent of meaddw55i where the difference of the 
is clearly shewn by that of the herbage : on 
dripnai ^il, descending to the Vevel rf the sea ' 
ft slopt iaJ roost insensible, the meadows are very? 
brft*h: is jfucceedcd by a horizontal soil, which i 
fitted up ah OT^igmal gulph ; on this' the herbage ik 
a different and vei^ interior kind ; and at itscxtre 
towards^the sea, the waves have at last raised a hd 
so that to preserve a port here has been a work 
great labour : it has been necessaiy for this 
to dig a large basin within the beach, raising a d 
on its opposite side towards \h^ mead6w&, to 
them against the high tides, which otherwise w 
still inundate the whole space ; and the Brit^ w 
has prolonged its course through these meado 
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discharges itself at low water into the basin by a 
sluice. Tills basin communicates with the sea by; 
i channel which is cut for the ships across tho 
beach, and has its sides secured by strong planks and 



532* This channel requires to be constantly kept 

open, even to a certain distance in the sea ; for the 

wave^ and the tides are continually tending to fill it 

Vfy as may be easily comprehended by their opera^^ 

tbos on the exterior strand, to which I went^ along 

ie western bank of the channel ; the tide wiis ou^ 

lod within the channel on this side I saw the gravel 

umulated even above the level of the water, no 

sage being left for bhlps but on the c^posite sidet 

found the beach here very curipus^ it being, as il 

, the last diade of tiie Chesil bank; for the strand 

is composed of. a coarse sand . <Df various 

loura, appearing to consist of minute fmgments of 

ice^ of the kind above described n6^ Abbotsbury^ 

e last laminss of the waves, at thai time vei^ 

1, in gliding, at different levels, proportionally as 

tide retreated, over this strand, of which the decli* 

is inconsiderable, had, in a manner, sifted the 

d, driving before them the largest masses. In 

beach, formed by the larger waves' at high water, 

gravel, smaller in general than that of the Chesil 

k near Abbots bury, was of the same nature, with 

y a few masses among it of a larger size. On th^ 

and near this, I saw some ridges of the gravel ; in 

upper ones, it r^sanbled p^as or lentils, becom* 

F i2 ing 
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ing gradually smaller in the lov^ er ones; and in' tik 
ridge still reached by the Ismninife of tl>e wav^es, it was 
not largef thatt hemp-seed ; the sand itself behifg like 
turnip or poppy-seed : in the sequel will appear the 
connexion between these circumstances and the 
Chesil bank^ which commences at a small distance or 
file' east. 

• 555. Tile cohgeries of the mounts which dividi 
into small vales the space, low in comparison witi 
the high hillsi wherein stands the to wo oiBridport 
extends along the foot' of these hills. Tiie: mount 
oii' the 6agt under the chalk hills, are composed/ t 
ac^rtaif): heighti of the sttQ.tBL^{ lime-sfoiie alread 
mentiohed : on the opposite side, and along the. co&2 
where these low hills are cut into clifis, theiir stral 
ire of a different nature, asrwill successively) ^peai 
I followed that day foi^ a considerable way the dif: 
to the west -of the hatbour> presenting the'^sectioni € 
strata of a yellowish ^ stone marl^ which, being lib 
<(qually hard, and deeply excavated in the softei 
parts by the atmospheric actions, gives to tiie cli&if 
truly grotesque appearance. Large masses of these 
strata have fallen dowii ob the strand, where :thei] 
differences may be distinguished by various charac- 
ters, and chiefly by those of the marine bodies con 
tained in them. I saw some masses which encloses 
large bivalves, (W/ree, pecthies, chamtc ; m others * 
foiindonly small shells, of several species; ahd.tber* 
was a third sort containing abundance oi beltrmiitu 
These strata are deeply, indified^. rising towards tb 

sea 
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m; diey have also a lateral inclination, so that the 
lowest pass successively beneath the strand ; and this 
k repeatedly the case with the same strata ; for, after 
a fracture, they appear again at a higher level, and 
mn with differences in their inclination, according 
to the breadth of the fracture^ 

534. Condnuiag to follow the strand, I suddenly 
ferceived a great change in the cliff] little indicated 
by the inflexion'of its summit. The strata were no 
Jonger of the same species as in the preceding part, 
with respect either to their nature or their colour : 
instead of the yellowish stotiy strata, I now found 
^ft strata c( hUiish marl, intermixed with hard ones 
of the same hue ; a frequent symptom, no lesfi than 
the difference of inclmation, .of the great catastrophes 
whereby, on the borders of the new continents, th^ 
subsidence which produced the present bed of the sea 
"Was accompanied. Hem also I found on the strand 
many masses fallen from the different strata of the 
latter cliffs ; on looking in these iiiv marine bodies> 
I could not find any in the ^oft masses ; but in the 
liard strata there were quaniities of small bivalves 
Af various species; without doubt these shells, pre- 
served in the latter by petrifaction, had been con- 
sumed in the former ; a case very frequently occur- 
ring. Among the hard masses, there were some con- 
taiaing many bodies, which, at the first glance, I 
Mi iov echiriit£:s ; but, on a nearer inspection, I 
*>und them to be fungites. These cliffs are still 
crumbling down, because, notwithst^dingthe breadth 

of 
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of the strand, the waves of the high tides uttack th< 
foot, diluting and dbpersing all the soft or solul 
masses, which are afterwards carried by the currei 
into the neighbouring coves ; so that the materia 
falling from the cliffs cannot .yet form slopes agaii 
them, and acquire a grassy covering. But the stra 
will continue to gain in height by the accumulati 
cif the remains of these masses, with the gravel ia: 
szxid brought up by the waves from the bottom 
the sea ; and the masses which shall continue 
fall, will then rise against the clifis, and secure U^c 
against farther demolition. 

535. Going back to Bridport harbour ^ I then 
returned to the town, where I arrived at six o*cloc 
I spent the evening at Mr. Fawcett's house, where 
met an agreeable party, from whom, before I retire 
I obtained sufficient information with respect to t 
farther observations which I intended to make, 
destined the following day to the purpose of observii 
the. eastern coast, passing over the hills on its bordt 
and thence descending towards the strand, whe 
the Ckesil bank begins. With this view, I wisht 
-to hire an one-horse chaise ; but Mr. Fawcett havij 
been so good as to send his servant to inquire f 
one, without success, I determined to make the e 
cursion on foot. 

Sept. 4th* I set out from Bridport at nine in t 
morning, and crossing the vale^ I followed the fo 
of the eastern hills as far as the part where I was 

pa 
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pass over, them to the village o( Burton Bradstock^ 

It the distance of three miles. The slope of these 

hills (as is the case with most others of the same kind 

consisting of stony strata) is divided into terraces 

. loccessively lower than each other, produced by 

tk subsidence of the separated masses down to the 

pomt where, ardving at the lowest leve}, it has left 

the vacancy constituting tlie vale. On thes^ slopes, 

as I have already often remarked, are coiiioiDnly seen 

sections of the strata^ above the masses which hav^ 

thus sunk gradually more and more to the lowest 

point The strata on this hill are very different from.. 

^liose described as foitning the cliffs on the coast ; 

they are of a hard li^ne-stonc, which is broken for 

l^^avellmg the roads, and I found in it the same 

shelb as in the cliffs bordering; one side of the bach 

€»(tfer at IVeymouth ; these were chiefly small chama, 

^ith only the nucleus remaining, and imaU smooth 

Mmua, with the ^heil preserved. 

536. Following the foot of the hills io a direction 

toif ards the sea, I came to the lower end of a conibe^ 

^hich I ascended, and thus reached ^ upper part 

^^ a branch of these hills ; then descending agaift 

^Drards Burton^ I saw that village situated sit the 

^^ttom of a wide vale, whence issues the small river 

•^rcdy. The hills being nearer each other in tbie 

(^^rt where the village stands, advantage has been 

^^i^en of that circumstance to raise by a dam the level 

^^ the river, and procure a fell for mills* Beyond 

^^1 k its course towards the sea, it passes through 

meadowy 
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meadows, formed, like those of the decoy near Alh 
botsbury, in a part where a small gulph has beec 
filled up, and a beach since raised in its front 
Here, properly speaking, the Chesil bank begins: il 
is not so high in this part as at Abbot sbury, because 
the gravel is so small, that the wind easily carries il 
away, and sprinkles it over the meadows within 
This gravel is too loose to in;ipede the coarse of the 
Bredy^ which has cut a passage through it, fifteen 
feet in d^pth from the top of the bank. The inter- 
section has many windings ; and as the tides formerly 
entered it, and spread themselves over the innfe 
grounds, it then shifted very frequently. Meanwbik 
the ground within was raised by the sediments of tbi 
tides and the land waters, together with the: grave 
carried thither by the winds, and .was converted in! 
good meadows, which it became an essential object fl 
guard against the spring tides; The interior openira 
of the passage has been therefore secured by a wal3 
and there is a sluice, which is kept shut when tb: 
tides are the hjghestt * 
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537* It 14^ necessary that the land- waters shoal 
be thus Carried oflF from this space, because, -as it- 
confined between two ridges of hills, theiy cannc 
like those farther to the eastward, run along on tJ 
inner side of the Chesil bank^ to discharge themselv^ 
into an aestuary. These two ridges of hills, one « 
the west, which I had crossed in coming irom.JBr^ 
port^ and the otlier far to the east, descend from' tl 
^t of the Qhalk hills, and are both composed 
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Mt stone strata^ to within a certain distance of their 
cxti'emity ; but they do not terminate with the same 
itrsta at the sea. 1 shall describe hereafter the ex- 
tremity of the ridge which ends on one of the sides . 
of Bridport harbour^ where it is composed of 
^^1 jellowish stone-mnrl; while the extremity of the 
^1 eastern ridge, to which I came in foUewing the 
^^1 strand on the outer side of the bank of gravel, consists 
^1 of strata of bluish soft marU 
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538. This is Burton cliffy the point considered as 
the limit of the Chesil bank ; because here it ceases to 
^\ be insulated, and is united with this cliff, its length 
^ I from Portland island hither being fifteen miles. But 
d| we have seen that it is again insulated to the west of 
this cape, and continues so to the cape which projects 
^W: on the east oi Bridport harbour; and the gravel of 
?1 the beach formed before that harbour still partakes 
'§ of the same nature, and is there at last reduced to 
*€oarse sand. 
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539. Burton cliff* is high in the middle, and slopes 

downwards on both sides, but more insensibly on the 

^^tern: it is still crumbling down, because the 

*^as8es of marl which fall from it on the porous base 

^f the Chesil bank are there diluted by the rains, and, 

' titrate through the gravel to the sea. This is a re- 

^^larkable circumstance in relation to the age of our 

<^ontinents ; for I think I have sufficiently shewn at 

^he beginning of this volume, and it will, in the sequel, 

itill more clearly appear, that the notion of partial 

eleva- 
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elerfttions of the coasts at different perioda is an a 
aolule chimeera. This cliff was exposed to the z 
tacks of the waves, from tlie birth of the continenl 
tsU the formatioD of the Ckesil bank^ by which it 
BOW secured against that cause of destruction ; bi 
its degradation is still produced by tlie rains and tl 
a^prings. Now the M^hole result of these operation 
from the period of their commencement, is» that tl 
bank has become at this point a little wider, becaus 
the winds and the waves cannot drive the gravel b< 
youd tlie cli£ 

540. The masses of the marly sirat&y which hat 
subsided, may be seen to form here the base of th 
Ckesil bank : these strata, descending towards th 
east, pass under the gravel, their lower part beic 
covered with it. Their slope having little tapidity, 
ascended by it to thp top of the promontory ; ac 
this, when I had arrived at a certain distance fra 
the sea, I found to be composed of the same strm 
of lime-stone as that over which I had passed : 
coming from Bridport. Hence, at a great distant 
to the east, I saw Abbotsbury castle, standing on oi 
of the mounts belonging to the chain of hills me 
tioned in my preceding excursion. The intent 
between those, and the hills on which I now stO(^ 
was occupied, in the part most distant from the se 
by an amphitheatre of other hills, rising up to t3 
eminences of chalk ; the waters of the latter hills ha 
ing prevented by the Chesil bank from reaching t" 
sea^ and forming, on its inner sidCi the small strea j 

whic^ 
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^^1 which, passing between it and St. Catherines nioant» 

^^* I eaters the asstuary, and is thus carried into the bay 

^^1 OQ the east, I continued to ascend the ridge of bills 

^^ ^ I tenaitiated by Burton cliff] to the point where it 

^^^1 joins the bills parallel to the coast, descending also in 

^"m an\«nphitheati'e towards the head of the filled up 

^^1 gulph, in front of which begins the Chesil bank : be- 

^ ^"'l hind these, and between thcni and the eminences of 

^^^1 chdkj lies the large vale, whence the Bredy issues. 

^ "^1 These hills at the head of the small gulph have beea 
also formed into terraces^ one below another, by sub- 
sidences successively greater down to the level of the 

A sea: in the sections of these strata above the ter- 

I races, I saw several quarries of the limestone. 

3 the' • 

^^^^1 541. I descended hence to Burton; and after 
«' J ^^^^'^S rested myself at this village, I followed the 
foot of the hills on the western side of the Bredy ta 
^eir extremity, m ith which is united that of the part 
^ the Chesil bank separated from the rest by Burton 
^^{ff. I crossed this bank, and went down to the 
*^i*and, which tlierc descends under tlie water with a 
^^ry gentile slope. The tide being out, the strand 
^H. tended itself to Bridport harbour^ along the foot 
the cliffs terminating this promontory. The last 



^Tnime of the waves, then small, were playing on 
^^>is strand ; and it was very amusing to see these 
^^ivc before them the minute gravel, variegated with 
many fine colours, and leave it, as they retired, in 
dges, little larger than cords. Passing under the 
*^i^, I found it very different fi^om that of Burton^ 

and 
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and also from the other, on the n^est of the harbon 
which I had observed the day before ; this, indeed, 
formed, like the latter, of the section of strata 
yellowish stone-marl ; but here they are homogen 
ous; so that erosion has not produced in them the 
grotesque forms, which distinguish the strata of tl 
western cliffs. 

542. Tlie beach, formed of the same small grave 
is much raised against the foot of the cUff^y exceptii 
at one point, where, as I have elsewhere mentione 
the strata which have sunk towards the sea have r 
mained at the level of it^ surface ; and where tl 
waves, rolling over this hard bottom, do not permit tl 
gi-avel to lie on it. I ascended this beach in varioi 
parts, to observe, as well the cliff itself, as the mass- 
fallen from it, examining whether its strata contaim 
any marine bodies ; I found none, but a single corf 
Ammonls ; whence again appears the difference b 
tween these strata and those of the western clif 
There is an inflection in the summit of this cliff, a 
companied with a fracture from top to bottom, i 
the two sides on which the strata do not correspon 
and are even very different. By this way I arrrivi 
at Bridport harbour j and thehce returned to t 
town, wlMch I reached at seven in the evening. 

543. I had formed a design to take advantage 
my frequent residences at JVeymouth^ by visiting t 
whole coast of Dorsetshire and the adjacent counts 
and observing there the cowses and months of all t 

rive'B 
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mm. ' ^he object of my present journey w« the 
western coast of this county, extending as far as 
Lpe Regisj between which place and Bvidport the 
river Char falls into the sea, near the small town 
fence taking the name <A Chm^wuth ; whither I 
purposed to go the folio wi&g .day. 

» 

Sept. &th. 1 set out from Bridport at eight k> the 

aoraing, in one of the public coaches, for Charmouthf 

at the distance of six or seven miles. The road from 

the formex' town rises obliquely over the slope of the 

bills, in a direction towiards the sea, but with fre* 

quent descents, as it crosses combes opening into the 

vale of Bridport : nor does it become more even, 

when it has reached the top of the hills, along which 

it passes at a small distance fi*Qm the sea ; for there 

ftiso many combes are to be crossed, all termiqating 

* «bove the cUffs on the coast, and one of them being 

^^^ wade. These hiUii, not placed ia,any order,, are 

either covered with grass, or cultivated, so th^ thw 

^tcny strata do not appear ; their surface consists of 

^ deep looseffioil, Sho)ving' strata .ai-sand^ wherever it 

^* cut down 1© lessen the declivities of the road; tite 

Wpper part Jbeingdlmost.: entirely gomposed,^;^ fr^^ 

*i^ents 6i flint : thesp, however, . differ sensibly :oa -difr 

^rent hills, as mightbe 8ceri:by the gravieil laid iaheafi^ 

'along the:»sidc of the road for the |)urpos€r of mendk^ 

^t; witliia>a certain spiace^ ^the: fliuts in those he^s, 

"^ere ,tbey v^ere broken, ' had a yellowish tinge^ and 

*^re mixed ??fith eatth.of the same colour; but for- 

^^r on,.the£ragments^ which weore lai^r^^^er^ blubfal» 

together 
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together with the ckrth about them. At soma 
distance, I saw, at different heights, the excavations^ 
whence both these khids of gravel wore taken. 

544. From the last ridge of these eminences an 
the Ckarnwuth siAe^ there is a inew of a spadbu9 
and beautiful vale> whence proceeds the small river 
Char. This low space is of the nature of many 
others which I shall have occasion to describe ; seen 
from a height, they appear to be only plains slightly 
undulated ; while, as we descend gradually towards 
them, mounts rise to our view, irregularly dispersed, 
and separated by small vales. Thes6 mounts bx^ 
masses of the /r^c/i/reJ and sunken strata remaining 
above the level of the rest, as Is shown in all these 
cases by many signs ; and here in particular, by the 
circumstance, that these mounts and tlie vales between 
them are covered with the same strata of sand .and 
gravel which are found on the eminences and their 
slopes* J 

545. The coast here forms part of ia bay^ bound* 
cd on one side by the cape to .the west oi Bridpdtt 
harbour y and on the other by that oiJLymt. I went 
down immediately to this coast, following the left 
side of the Chary through meadows formed on the 
new grounds filling up a small gulphy which existed 
originally between the extremity of the hills just de- 
scribed, and those rising to the westward, and border- 
ing the coast as far as Lyme. Some judgment may 
here befbrmed of this river Cliflr^ issuing from the 

- , .' large 
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Idrge rale ot which I have just now spoken, and 
giving its name to the town of Charmouth : wiien I 
cftine to the heach, composed of siliceous gravei, and 
here bordering the meadows, 1 was to cross the 
flream, in order to proceed under the cliffs on the 
irestern side ; and this I did almost dry shod, on the 
grairel through which it passes to the sea. 

546. As it was low water, tiiere was a wide strand, 
uncovered below the cUffsy which extend as far as 
LymCy at the distance of t>vo miles ; and along tlus 
strand i proceeded* These difTs are the section of 
tlie strata forming, towards the sea, tlie lower part of 
the side of a ridge of hiUs;^ advancing from the west, 
and terminating at the small filled up gulph already 
mentioned. Thb ridge is almost as much elevated 
above the lower part of the wide vale of the Char 
on one side, as it is above the sea ihi the other ; the 
town of Charmouth being built on a very rapid slopes 
tui*ning toward the vale, at the extremity of this high 
ridge. 

547. The above cliffs begin with the section of^ 
strata alternately soft and hard. The sofl strataT 
produce little effervescence with aqua fortb ; the 
iiard make considerably more, their consolidation 
having been effected by a calcareous substance. In 
the lifter, there %re cornua AmmoniSy some of which 
are oi considerable size ; and many, not having been 
filled with the substance of the stratum, are Un^d in* 
iernally with sparry crystallizations, often coveoe^ 

with 
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-i«rith pyrites ; as is discovered in their fractures, of ' 
when they are sawn across their concamerations* 
There are people who watch the cnimbling down of 
the cliffs in winter, and search among the fallen ma- 
terials for the fossils contained in them, and especially 
for ttiese cornua Ammonis, which make a very orna- 
mental appearance in collections. In the soft strata 
there are concretions, in the same manner as there 
zxe flints in chalk ; both being parts of the stratum^ 
transformed into hard masses by a substance, which, 
having been retarded in its circulation by some ex- 
traneous body lying in its way, has there combined 
itself with the substance of the stratum. In the 
flints^ these extraneous bodies are often distinguish- 
able, and are very commonly marine shells. The 
nucleus of the concretions in the soft strata of which I 
am speaking is frequently a cornu Ammonis. These 
concretions, lenticular in their form, falling from the 
cliffs when parts of them crumble down, are found* 
on the strand, where they continue for some time to 
resist decomposition : with aqua fortis, they produce' 
considerably more effervescence than the soft matter 
of thestratum ; a proof that they have been indurated 
by the combination of calcareous particles with those 
of the clay. The shell is sometimes perceived at one 
edge of these masses, which, if then split by a blo^ 
with a hammer on the opposite edge, will on one 
fide retain the cornu Jmmonis^ and* on the other ltd 
impression. Often likewise, when nothing appears 
exterpaliyon these lenticular masses, cornua Ammonis 
Itfe found in them^ if they are split in the san^e man^ 
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tier, t'ew of these shells contain ttie matter of thU 
stratum beyond their first compartment ; the rest ii 
filled with spar, and lined with pyrates. 

^48. One of the hard strata towards the top of 
file cliflf has a very singular aspect^ and might bel 
taken foi^ trunks of trees lying along : such pieces o^ 
It as are found on the strand Seerti as if covered with 
bark, and fulls of knots j but soitie concretions tmder 
other forms are similar to these in their exterior ap^ 
pearance. This surface, sd much resembling bark^ 
is, like the truH of the flinty the transition of the sub^ 
stance from the soft to the solid state ; as is showit^ 
in both cases, by acids, which, in the flint, attack th^ 
crust to a certain depth, but, in the above concfe* 
tions, they spare the surface, though they attack thd 
inner part. All these concretions, in the course of 
time> suffer decomposition on the straiid ; so that the 
formation of a permanent beach proceeding very 
slowly, as at Harwich^ (§* 462.) the cliffs Still con-* 
tinue to crumble down* 

549. Aftei^ a certain space, having passed in front 
of a fracture in the cliff where the strata are in great 
disorder, I observed them beyond that point Id 
change their nature, and I no longer perceived 
among them the stratum, in which the large coii- 
cretions have the form of trunks of trees. 1 
found these new strata regularly parallel, hard and 
soft alternately, but sloping down westwards; so 
that as 1 went along under their foot in that direction^ 

G I saw 
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1 saw them pass Success! viely beneath the stratid. 
The point where this change occurs is still at some 
distance from the cape, which terminates the bay on 
the west; and I could judge that the latter had been 
left thus projecting, in the catastrophe whereby the 
diffs were produced : for the shore, there extending 
under the water with very little declivity, is formed 
of the strata which then sunk. Havincr tried them 
Avith aqua fortis, I found that the h^rd strata made 
the greatest effervescence. On One of these, 1 saw 
abundance of white crescent-shaped spots, probably 
the section of some species of bivalve ; but I could 
riot detach any part of them from the mass : on ano- 
ther stratum, I perceived impressions of cor?2tia Am-^ 
monis, some of which were eighteen inches in diame- 
ter ; but I found only fragments of the nuclei. 

550. The cape advances into tlie sea a considera- 
ble way, and is longitudinally divided by a combe, 
terminating in the bay. Lf/me is situated at the bot-, 
torn of this combe, the side of which, therefore, con- 
cealed from me the whole town, only the tower of the 
church appearing above it. When I approached 
this cape, I was struck with the appearance of dis- 
order in its slope. The strata being softened by some 
springs issuing from this side, are broken into large 
masses; of these, such as reach the strand, being 
beaten and diluted by the waves at high water, give 
pla(*e to those which follow them down the slope ; 
and this occasions new crumblings from above. The 
slope having thus been formed, in a manner, into 

steps^ 
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Steps, I ascended it, the weather being dry, in the 
part where it was the lowest, and crossing its top, I 
went down thence into the town, through which flows 
a small rtvulet descending from the combe. 

551. I made acquaintance here with one of the 
inhabitants, who knows this coast very well, because he 
visits it, from time to time, in search of fossils, wliich he 
sells to the strangers who resort hither; Lyme being a" 
place much frequented for sea-bathing. At his house 
I saw some find cornua Ammonis, sawn through the 
middle, and various other marine fossils, proceeding 
from the above cliffs, and other places. I questioned 
him relatively to the side of the hill which was crum- 
bling down ; as it appeared to me that this circum- 
stance exposed to great danger the part of the town 
rising against it within the combe : he told me that 
this was really the case ; and in order to give me a 
just idea of it, he very civilly walked with me that 
way. We ascended by the inner side of the combe 
to the top of the cliff; and I saw but a very narrow 
space remaining there between the church, which 
stands very little below it towards the town, and the 
side thus crumbling down. My conductor told me 
that he remembered this upper part a great deal 
wider ; that there had even been gardens on it ; and 
that all the ground lost here had detached itself by 
broad sections, which had successively slidden down 
the slope to the bottom. He related to me an ac- 
cident of this kind that had happened in his own sight, 
tad had nearly been attended with fatal conse- 

G 2 quences 
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qucnces to him. There had been for some time' i 
longitudinal fissure at some distance from the edge 
but, as it did not appear to make to any progress 
nobody apprehended danger from it, and the foot 
path was beyond it on the cliff side : one day how 
ever, as. he was walking along that path alone, hi 
felt the ground give way under him, and at the same 
time he saw a section of the part which still remained 
firm, rising, as it were, above his level : he had al- 
ready sunk half his own height, when becoming 
aware of his situation, he threw himself with a spring 
on the upper ground, and ran immediately towards the 
town, whence he brought back with him the first 
persons whom he met* They arrived in time to see 
this mass descending gradually, still entire; but, on 
a sudden, it broke into pieces, which fell, one ovei 
another, down the the slope to the strand. He then 
showed me other fissures, similar to the above, ir 
the remaining part ; and told me that if no precaE- 
tions were used, it would not, he was convinced, be 
very long, before the church itself would fall : add- 
ing that, in time, it would be followed by all thi 
part of the town which rose on that side. 

552. There might certainly be means of pre 
venting these accidents. This side of the comb 
should be bored in a direction towards the toMrr 
ijn order to meet the springs, and to afford ther 
an issue that way, that .their waters might no longe 
penetrate the exterior slope. A wall should then fc 
built at the foot of this slope, as strong and high ^ 

tl:i. 
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that of the cobb^ or mole, which forms a secure post 
ou the continuation of the cape, at some distance 
from the town. The slope, having its foot secured 
bjthis wall against the attacks of the waves, would 
tien cease to crumble down from above, and its sur- 
face would be rendered solid by the good turf which 
would be formed on it. But this could not be done 
without a great deal of expense ; the present genera- 
tion does not believe itself in danger ; and genera- 
tions consider but little the interests of those which 
are to succeed them. It is therefore very probable 
that, in the course of time, the part of the town ex- 
tending up this side of the combe will fall'; but there 
the demolition will cease ; since the exterior slope, 
having then a gradual declivity down to the sea, will 
oppose an effectual barrier to its farther progress* 

553. The hard strata of the long cliff are used at 
Lym for building stone; for which they are very 
proper, as they are easily broken into parallelopipeds^ 
a foot in thickness, and bear the air extremely well ; 
baton the shore they are subject todecomposition; and 
after their fragments have been for some time ex- 
posed to be alternately covered and abandoned by 
the tide, they produce so good a lime for the purpose 
of building under water, that they ar^ carried a great 
^ay by sea for this use, 

554. As I v^as desirous to be acquainted with the 
^ above the cliffs extending aloi\g the coast to ^ 

Charmouith^ 
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Charmouthf I determined to return by that way ; and 
having obtained the necessary directions, I set out 
from Lyme on foot at four o'clock. The turnpike 
road passes over these hills ; but it makes a great 
circuit ; and though at a certain point it must be 
joined, there are paths by which the distance may be 
much shortened. I turned into one of these paths 
soon after I had reached the upper part of the town, 
and followed it through some fields sloping down to 
the cliffs on the Lyme side ; but after proceeding 
some way, I came to the part, where, as I have said, 
it is necessary to return to the high road, for the pur* 
pose of crossing a combe rapidly descending towards 
the coast. The fracture, which, in passing along 
the strand, I had observed in the clrff] and beyond 
which 1 had seen the strata change, is at the bottom 
of tliis combe. Now, when viewed from above, the 
combe itself is shown, by the state of its sides to have 
been produced by a fracture, attended with an un- 
equal subsidence of the separated strata. To form 
the road, it has been necessary to make a great ex- 
cavation in the hill at the top of the combe ; where 
a section, forty or fifty feet in height, exhibits strata 
very different from those which appear in the cliffs 
at the foot of these hills : the upper ones are of a 
pure yellowish sand, covered, to the thickness of four 
or five feet, with sand of a different kind ; the latte 
being mixed, like the superficial soil of all these hills , 
high and low, with fragments of flint in prodigioa - 
abundance. This part of the road is guarded by ^ 

strong 
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strong r^liag on the side next the combCy which \%, 
quite a precipice. 

5i5. Beyond this section, on the slope of the hills 
towards the sea, the high road crosses Ihein, and de- 
scends on their opposite side towards Charmouth ; 
but having seen a path over them on the side where 
I now was, I turned into it, and it led me to the 
brow of the extremity of the hills bordering the 
small gulph of the Char. Hence I had a view of all 
the cliffs as far as Bridport harbour^ and of the hills 
above them descending towards the sea, and exhibit- 
ing thesame phenomena as those over which I was 
now passing. They are composed of many terrace's, 
one below another ; and above each of these appear 
sections of ihe yellowish, and in some places red, 
sandy strata^ showing the subsidence of the parts 
before them, down to the level of that great subsi- 
dence beneath the present level of the sea, which 
produced the cliffs. The form of the ground is the 
same on the slope jDf the hill whence I viewed this 
extensive prospect. I descended to Charmouth by a 
road obliquely cqt; and notwithstanding the successive 
subsidences so manifestly shown here, I found the 
surface still covered, down to the bottom, with the 
same kind of flinty gravel. In my descent, I had a 
^ew of the meadows now occupying the place of the 
sniall gulph ; and meeting with some country people 
on the road, I question them on this subject : from 
them I learnt, that, in rainy seasons, when the Char 
^ swelled, if the sea is at the same time high and 

agitated, 
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agitated, these meadows are still subject ttf inundaT 
jtipp; but that they are continuing to increase fq 
height by the sediments qi the waters. 

Septf 6th. I spent the morning in rambling ovep 
the country adjacent to Charmouth. At some dis? 
^nce from the lower part of the town, the Char is 
Joined by a brook, issuing from q. vale between the 
high hills bordering the coast, and the low hills dis- 
persed over the whole of the wide space through 
which the river flows. Advantage has been taken of 
|i part where the feet of these different hills approach 
each other, to raise the water of the brook, that it m^^y 
^11 on the wheel of a mill. 1 crossed this brook, 
and proceeded along a path over the nearest of the 
low hills ; ^nd after having walked for about an hour; 
I found myself on an eminence higher thaii any Qther 
within a considerable distance around. It would 
bq difficult to find a country which afforded more 
agreeable walks. All the paths are through grass 
fields, crossing dales, or obliquely ascending small 
hills ; so that the objects, distant as well asi n^ar, are 
continually changing their aspect. From the top of 
the eminence on which I now stood, I saw branches 
pf the large hills around this lower space advancing 
into it, broken into hillocks ; the whole of this cheerful 
landscape being interspersed with houses surrounded 
by pees. 

556. It is thus that, in certain hilly countries^^ 
^D>ost all t^he external marks of the great catas* 
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Irophes, which have given to the surface of the earth 
its present form, are obliterated from the eyes of the 
superficial observer ; snjall asperities have been sof^ 
teoed by the waters, and vegetation has thrown over 
(6e whole its uniform veil, which therefore must be 
pierced, if we wish to kiK)w the original state of the 
surface j but in order to comprehend what may be 
thus laid open to our view in one place, we must be 
assisted by observations made in others. In this 
spot, some rivulets, proceeding from the springs 
which shew themselves pn the sides of the low hills, 
flow in the intervals between the latter, and gravel 
is found on their beds. Whence does this gravel 
proceed ? If, with the view of discovering the nature 
of the superficial soil of the bills, the spots where the 
turf is broken are examined, it will be seen that they 
ar^ everywhere covered with the same grtivd, com- 
posed of fragments of flint, lying on a soil either 
sandy, or, in some places,, argillaceous: it is not sur- 
prising, therefore, that there is gravel on the bed of 
the rivulets. But how does it happen that this 
grovel is thus found in places where it could not 
have been dissepiinated by any cause now existing on 
the continent ?» — that it even covers in the same man- 
ner all the surrounding high hills, and their slopes 
down to this lower space? — ^These first circumstances, 
well considered, lead necessarily to the conclusion, 
that the dissemination of so much flinty gravely of 
which even the original source in the chalk does not 
appear, must have preceded the retreat of the sea 
from our continents, and must belong ta the catas- . 

trophe^. 



90 

trophes and other effects produced on the bottom oi 
the ancient sea* If, after this, the sides of the large 
hills be examined, indications will every where be 
found, in all the abrupt sections remarked in ihem 
at different levels, that the parts, now low, have be- 
come such by subsiderice. In particular, I saw cm 
the inner side of the hills bordering the sea, over 
\rhich I had passed the preceding day, wide, abrupt, 
and deep clefts, which, not receiving any water in 
this position but that of the drops of rain, cannot 
have been produced by streams since the birth of the 
continents, 

557. Having returned to Charmouth and rested my 
self there, I determined to walk over the ridge of the 
large hills in the way back to Bridporty in order to ob- 
serve their combes more particularly th^n I had been 
able to do from the coach the day before. As I was 
beginning to ascend this ridge, I overtook a country 
man, who was driving a cart the same way ; and 
kept pace with him, that I might occasionally questio: 
him with regard to what I should observe. On th 
slope which rose above the road, I saw some space 
newly brought into tillage, where the turf had bee 
taken off from a soil of gravel and sand, like tha^ 
of the low hills ; and this turf was laid up in heapi 
in order to be thrown over the land at the end of 
certain time. My companion told me that it ws 
some years since this kind of culture had been fir* 
used ; and that, having proved very advantageous, - 
made farther progress every year. 

558. Wbe: 
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I said before, the space where the CAar is formed 
among small hills appears only a plain with some 
iflflections, 1 asked the countryman whether that 
Iract of land w8ls distinguished by any name : he 
told me that it was called the Vale ; that the soil 
of the low parts was very rich, but so soft, that the 
roads were almost impassable in winter, because the 
cart-wheels sunk into it; a character of alluvial 
ground produced by the overflowings of brooks : he 
told me likewise, that, at the extremity of the space 
within our view, this Vale turned round a promontory 
of the hills over which we were passing ; he showed 
me the promontory at a distance, with the village of 
^itchurch Canonicorum standing on it; adding 
that, beyond this, the Vale rose between the hills, 
'dearly to the point whence they began to descend 
towards Bridport. When we came to the village 
2dli ^^ Chidiock, where the countryman was to stop, he 
trnf ^ade me observe that we crossed there a branch of the 
^€ile. This is a combe, descending from above with 
^^ry little declivity, and opening sufficiently to- 
^^rds the bottom to affiDrd a view of the meadows 
the large space of which I have been speaking, 
brook, here called Char also, and descending into 
e Vale, flows through this village ; and from the 
oint where the latter stands, a large combe begins, and 
escending in a difterent direction, terminates above 
e cliffs already described on the west of Bridport 
harbour ; a small rivulet passes along it, flowing in 
i-u some parts through meadows* 

659. I 
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559* I reached Bridport at three o'clock ; an 
having rested myself there for a little while after ir 
iQorning's excursions, 1 took a chaise for my retui 
to Weymouth. Ascending now the slope beue^t 
the eminences of chalky I was better able than befoi 
to observe the lime-stone strata forming their basi 
and the successive terraces under their sections marl 
ing the different points of their subsidence to ware 
the vale of Bridpoi^t, The chalky fragments, begii 
ning to coyer the slopes, every where conceal tl: 
point of junction between the chalky and the Unii 
$toney on which, in this region, it rests ; but the stral 
pf the latter appear again on the slope towards l/j^ 
p)ay in the road to JVeymouth^ as they are seen : 
coming down from Dorchester. At the village < 
Winterkorne Abbas begins a combe^ passing by JVi 
f er borne Steepleton towards Abbotsbury; and anothc 
descending to Upway^ begins at JVinterborne St. Ma 
tids. following the latter, I observed on the voi 
many horizontal spaces, extending themselves lat 
rally, the course of which is pursued by the sprii 
waters, because their passage is barred by ridges 
small mounts ; and though between branches of tl 
hills of clalk^ thes^ mounts cqnsist of lime-stone. TJ 
chalky hills on both sides here descend to Upway^ 
which place I shall have occasion to speak in future 
and thence I proceeded to Weymouth^ where I arrive 
^t nine in the evening, 

560. The Back-water at Weymouth^ of which 
have 'already spoken^ is a very interesting geologic 

Qbjec: 
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object ; and as I have frequently observed it, with 
all the circumstances belonging to it, I shall give a 
separate description of it, in the same manner as 1 
kve done with regard to Portland island. In this 
space, originally a giilph^ now divided from the sea 
^ a slip of land, the small river JVey arrives at the 
IcTcl of the ocean, and thus gives its name to JVey- 
muh. But, before I proceed to describe these 
parts, I shall quote a passage from Mr* Playfair^ 
p. 368, relative to this general object " The mouths 
" by which rivers on bold rocky coasts discharge 
" thdr waters into the sea, afford a very striking 
"confirmation of the conclusions concerning the 
" general system of xvaste and degradation which 
''have been drawn above. At these mouths we 
" usually see, not only the bed of the river, but fre* 
" quently a considerable *oalley, cut out of the solid 
*' rock, while that rock preserves its elevation, and 
' its precipitous aspect, wherever it is not intersected 
by a run of water. No convulsion that can have 
^orn asunder the rocks ; no breach that can hav^ 
been made in them, antecedent to the running of 
the waters, will account for the circumstance of 
eoery river finding a corresponding openings by 
which it makes its way to the sea; for that open- 
ing being so nearly proportional to the jnagnitudc 
of the river J and for such breaches never occurring 
* but where streams of water are found." 



561. If this were actually the case ; if the vallles 
ough which streams of water flow to the sea^ and 

the 
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the mouths by which they discharge themselves o 
bold rocky coasts were really nearly proportiofial t 
their magnitude ; these would be strong confirm^ 
tions of Mr. Play fairs system : but nothing is mor< 
contrary to facts ; and indeed it was this passage o: 
his work, so particularly calculated to produce t 
strong impression on the minds of his readers, which 
engaged me to undertake these Travels, with the view 
of enabling myself to give detailed descriptions of the 
objects presented by Mr. Play/air under this generai 
form : he cites, it is true, some particular examples 
on this coast of England^ in Devonshire and Com^ 
wall; and I shall extract what he says of these when^ 
in the course of my Travels, I shall come to thti 
places ; but 1 shall previously have occasion to de- 
scribe the mouths of many other rivers, not less in- 
teresting than those adduced by him, for the determi^ 
nation of this great point in geology. 



Description of the ancient Gulph at Weymouth, 
called the Back-water, and of the course of thi 
River W,Ey. 

« 

562. In the great catastrophe which produced thi 
present bed of the sea, a mass of the sunken strata re- 
mained at the level of the water, and formed a bar be- 
fore two gulphs, produced by the same catastrophe, with 
very irregular subsidences of the strata around them. 
This submarine bar,, beginning from the foot of the 

hills on the N. E. of JVey mouthy extends before these 

gulphs- 
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gulphs, separated by the promontory already men- 
^ I tioned over which passes the road to Dorchester. I 
shall describe, in the sequel, the gulph on tlie N. E., 
wben I shall proceed farther along the coast in that 
fcction ; for the present, I shall speak only of the 
(itker, which, at fFej/mouth, is called the Back- 
fnater. 
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563. This submarine bar has produced on a small 
' scale, within a space of two miles, especially on the 
N. E. of which I am not at present speaking, a pheno-* 
toenon of the same kind as the Chesil bank ; the waves 
have raised the gravel on it to such a height as en- 
tirely to separate both these gulphs from the sea, 
^hich being shallow in front of the Back-watery this 
slipof land has been here much widened ; all the gravel 
having been carried to its upper part by the waves, 
they have left on the side next the sea a strand com- 
posed of sand nearly pure, extending under the water 
^ith little declivity, and becoming very broad when 
^Ae tide is out : hence it is that Weymouth is so much 
frequented for sea-bathing ; because, besides that it 
^ always easy, with a horse, to draw the bathing- 
machines as far into the sea as is necessary, this 
^trand affords a very agreeable ride or walk for those 
'^ whom the sea air is salutary. 

564. It is on this part of the beach that the small 

'^wn of Melcomb Regis is built; and by the wells 

^ade there, the base on which this beach has been 

formed is known. Those who sink tliese wells^ first 

2! dig 
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dig throughthe gravel and sand acctimulateci by tl 
-waves ; and immediately below these, they come 
the same soil that covers the hills and the promontoi 
beween the two gulphs ; namely^ sand of a difFerej 
kind, mixed with gravel : in this is found thejfre^ 
water descending from the hills, and retained by tt 
continuation of the argillaceous strata, which appea 
in the pronidntof y below thost of lime-stone, ond whic 
I shall soon more particularly describe. This is th 
same indication of the prolongation of the continenta 
soil beneath the waters of the sea, as was found ii 
sinking a well at Amsterdam^ (described in my firs 
geological work;) where^ after digging through agrea 
thickness of new ground, composed of sea- sand, an< 
the sediments of land- waters, the original bottm, 
was reached, consisting of the same sand with th 
surrounding hills ; and there was found fixsh-wato 
following the sandy strata. 

565* At JVeymouthj the tides ascend into tt 
enclosed space through the channel in which the poi 
lies; and before they can return by this narrow passag< 
the greatest part of tliieir mud is deposited within, e 
pecially when the sea is agitated without ; and, froi 
the same cause, the sediments of the land-wate 
have also been mostly detained here. By the 
means, this original gulph is already so far filled u 
that, as soon as the tide begins to retreat^ islai)( 
covered with plants appear in it ; and at low wate 
the whole space is dry, except the course of the Jf\ 
and of some rivulets which here join it. The fir 
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yeai- that I was at Weymouth^ a project has been 
formed of excluding the sea entirely from this $pace, 
by opposing a dike to the return of the tides, witii a 
sluice to let the land-waters run off during the ebb : 
this would have produced a great extent of good mea* 
dow-land ; but the execution of the project was pre* 
Tented by persons better informed on the subject of 
ports; the narrow channel of this port absolutely 
)equiring the return of a great body of water, in 
order to carry, away the mud deposited in it by the 
ascending tides. * 



566. Nevertheless this space will be entirely 
filled up at last: for that which happens in all 
estuarieSy whatever be their breadth, is evidently 
h iJL ^^^ taking place ; I mean that the sediments of the 
cakM ^^^^8> ^ well of the sea as of the land, are the most 
rapidly accumulated at the most remote extremity } 
because, when the tide retreats, the water, in that 
part, only sinks, without having any current which 
^ enable it to carry them along with it. Thus in 
fte Back-watery at the point where the fVey enters, 
^ great extent of meado^^land has been formed, an4 
^^ still increasing. This is a great proof that the sea 
'^^ not excavated the s^ulphy which it is thus tending, 
P^ the contrary, to fill up. The same proof exists 
^^ all gulphs, without any exception, to my know- 
*^dge, though I have observed a great number; and 
^^ most of them are found at the same time indica* 
^cns of the real cause of their production, namely, 
E^eater subsidences in the-adjg^cent parts pf the coasts, 

H mani^ 
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manifested by the state of the strata on their bor Jew^ 
If I had made every where these detailed observa- 
Jkioris, they woulcf have wearied my readers, and 
tak^a up too much of my time ; but my different re- 
sidences at Weymouth having afforded me the op- 
portunity of making them ayound this ancient gulph, 
they may here serve as an example with respect tc 
plienomena of the same kind on all coasts. 

SGl. The promontory of the hills descending to- 
wards the slip of land occupied by Mekonxh Regi. 
is abruptly cut down oi> the side of the bach-watCT* 
and with this pant I shall begin my description of th< 
circumferences of the last: it may be walked arounc 
^t low water, except in the sjame places where ther< 
are streams. I have visited its various parts at dii 
^rent times, but I shall here give an account of tfa. 
complete circuit 

568. On entering this space by the side of th» 
above promontory, a large cliff first presents itsel" 
exhibiting the sections of the argillaceous strata^ 
the shore below it being formed of the same strata 
containing large gryphites, and those c&ncretions c 
a spheroidal form, which I have elsewhere describee: 
Here pgain I tried these concretions with aqua foiti^ 
in the stratum itself; on the concretions a gre^ 
efiervescence was produced, but none in the matte 
of the stratum around them. This cliff is succeeds 
by the lo'ftJer part, of the combe ^ beyond whicli tbi 
stratu. of a higher diff show already some difference 

bi3 
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but a still greater appears after passing the bottom of 
another co??i/je, at the point where the cliffs turn to 
encompass the iiead of the gulph. In tliis part the 
first cliffs, becoming gradually lower are composed of 
the same kind of argillaceous strata ; but, instead of 
the large gryphiteSy they contain an immense quan- 
tity of small ones of a different species, such as I have 
already described, §. 5 1 6, but on the top of the hills 
near Fleet. Now at the low point of which I am at 
present speaking, as well as on tliose hills, the tuner 
^tone strata succeed the argillaceous^ without any 
change of level ; for, as I followed this shore, after 
I had passed before an inflexion of the soil crossing 
the whole promontory to the opposite gulph, I found 
also the same lime-stone strata containing large cardia 
«is I have described on the top of these hills. Here 
then we see an evident sign of subsidence, ; since the 
l^itter of these strata so well characterized, whiclj, 
^ri the hills, cover in various places the argillaceous 
strata, are here by their side at the level of the sea, 
and even form its bottom in the gulph, where I saw 
them at low water, when I found abundance of 
nuclei of those large cardia on them as well as in the 
cliff, which was very low. We find, therefore, dowo 

t < !• 

o this level, the lowest of the continent, the effects 

of the anovular motions oiihQ strata during their sub- 
sidence, and the disorder resulting from those motions 
at all levels ; and this serves us as a guide even 
beneath the waters of the sea, and leads us to com- 
prehend on what base rests that abundance of sandy 
^Wch, as I have explained in former works, and par- 
ti 2 ticularly 
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t\c\)]nt\fitithtl^temenla7yTreath'e^^.Q7Q\ was tlie 
last of the precipitations produced in tlie primordial 
liquid. I'he hill above the latter cliff is composed 
of the same thifi time stone strata >Ahich I have de- 
scribed at the top of the higher hills, containing 
nuclei of small thamce and anomiee with their 
shells. 

56[f'. AiiQt passing' the village ofRadipole, where 
the river fFej/ enters the gulph, and cirbssinfg over to 
the side opposite to Melccf)tb liegisy all the hills 
Mhich form this turn have their upper part covered 
\tith fragments of the thin strata of lime-stone, while 
their foot at the level of the shore exhibits the 
stratum containing the large cardia. Then, beyond 
another combe, always a sign of rupture and subsi- 
dence in the strata, a great change appears, 
bottom of this combe, into t\ hrch the tides at firs 
entered, has been filled up sufficiently to be covere 
with grass ; aiid when I crossed it, a dike had beeirt^ 
begun to enclose it, and prevent the return of thcj^ 
tides, with a sluice for'the passage of a rivulet at 1om^«; 
Mrater. Now the opposite side of this combe cowsis'l^ z 
6f argillaceous strata, which likewise form the shore^= 
and in which the large gryphites are found. 

570. Al the extremity of this low hill, the gulpF^ 
here turning towards the port of tVeymouih, has fczzD 
some time ijad a large space separated from^it by i 
dike with a sluice. This space fs covered with ve 
good meadows ; and the dike is in no danger fro 
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•the attacks of the exterior water, being protected by 
Jbreljfjds, as, in Holsteiny the new lands are called 
which continue to form beyond the dikes. This dike 
leads to the foot of the hills bordering the port of 
JVeymoiith^ whence a bi'idge crosses over to the slip 
of land on which stands Melcomb Re^k* 

571. I have now to speak of the river frey, whjcti, 

a3 I have said, enters tlie gulph at the point where 

the village of Radipole is situated. There a valley 

opens, worthy the attention of Mr. Play fair ; who 

may judge whether it is conformable with the idea 

expressed in the passage last cited. This opening, 

^hich was the mouth oi the river to the sea before the 

^ gulph was separated from the latter by the slip of 

^and of Melcomb Regis^- is in an intersection of the 

^ills of Um£'rstone bordering this part of the gulph ; 

^nd the *c alley wherein the river flows extends itself 

^bove : let us then examine whether this valley and 

"^t^ opening are yiearly proportional to the magnitude 

^jf the river ; Q, point of which it will he easy to 

Judge fr©i^ the following description. 

572. At Radipoky witlnn the opening by which 

the JVey issues forth between thcj feet of the bills, 

l^ere approaching each other, the lime^stone strata are 

^^bruptJy cut off; so that the river would form a 

Natural cascade, were it not that advantage has been 

taken of tliis circumstance to make it fall on the wheel 

^f a mill. Above this opening, the hills on both 

*ides, all bebg intersected with combes^ retire hack to 

a con* 
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a considerable distance, and in this manner ©ncom* 
pass a large horizontal space, covered m ith meadqws 
on an alluvial soil. The river has jireserved for 
itself a channel in this new soil, which is seen on its 
sides ; at the extremity nearest the gulph, the streanp^^ 
when of its common size, flows about two feet below 
the level of the surface; but, in advancing up the 
*oaUeyy which is about foar miles in lengthy this depth 
.is found proportionally to increase ; now in the whole 
space there are few parts where the channel of the 
river may not be leaped over. 

573- Besides this natural channel of the IVey, an 
artificial one has been made, by which a part of it 
. is led along the foot of the hills on its left bank, for 
. the purpose of watering the meadows in times of ^ 
. drought : in observing the sides of this channel, it is 
: seen to have been cut through the rubbish of the ; 
.lime-stone which covers the higher slopes. The hills ^ 
themselves furnish very little water, except in rainy ^ 
.reasons ; there are only a few springs in the sides of^ 
i\i^\v .combesj and the waters of these are led to the^ 
river by small channels cut through the meadows ; 5 
lilt many of them are dried up in summer, though m 
duping great rains, or when the snow is melting, ^ 
these meadows are overflowed, and additions are ^ 
made to the height of their soil by the fresh sediments ^ 
deposited on it, 

574. The slope of this wide valley is so inconsi — 
derable, that art has been necessary to make thc9 

river- ^ 
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rivec t>f any use for mills : there is one in tbe village 
of NottingtoUy to which the water is brought from a 
^eat distance in a canal cut almost horizontally 
along the foot of the hills, in order to produce a fall. 
Farther on in the valley^ there is another mill of the 
same kind, on the right bank. Towards Brodeway^ 
a village bfeyond this on Ihe left bank, the hills on 
that side rise and acquire greater breadth, and a 
brook descends from them which turns another mill. 
The imlley then contracts itself, till at last it termi- 
nates at Upway in a perfect cul dt sac, being at this 
end encompassed with eminences. It is here that 
the river IVcy has its origin ; it issues from the foot 
•of the hills, of which, as we have seen above, the 
bases consist of strata of Ume'Stone^ and the summits 
of chalk. The two first branches of this river cpmi^ 
out near each other, from the bottom of a slope ot 
rubbish, where their issufes are secured by brick- work; 
a little way below th?s, other similar springs arrive, 
laterally to join theise ; atid their waters ate collected 
in an artificial reservoir^ whence they fall on a nfill* 
<^'heel. 

575. I have now described the whole space through 
'^hich the river /Fey ^owjj^' from its source, fill it 
■arrives ^t Weymouth^. I Have entered into all these 
details, because this isf a pfece very much frequented, 
^nd one that comprises) on a small scale, almost alj 
*he phenomena obfee'rved on the couri^e of the lairgest 
divers, from their origitftia tlieir mouth ; as will ap- 
pear from mj^ descrfptibns, though less circumstan- 
«ali of a great '.ihiany*otheir irivers/ which' digcharg© 
". •■ them- 
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theniselycs on this southern coast of England. % 
shall now resume the account of my travels, begin? 
ning with the other ancient ^ulpl), already meqtionecj, 
on the fVeymouth coast. 



Excu7'sion on the Coast near Wrymoutii to the 

East. 

m * 

Oct. ^d. I8O4. Setting out from fVeymouth at 
eight in the morning, I went first under the extremity 
of the pron^ontory, pver which lies the road to Dorr 
Chester, Beyond thi? c^pe, begins the part of the 
beach mentioned above as the most nearly resembling 
the Chesil banky it being broad and high, composed 
of loose siljceoi|s gra^vel, and rising as much above 
the lands enclosed by ^t, a^ abpvq the spa ^t middle 
tide; from hence, this j^each i? extended a milq 
farther to Straton pointy where the coast tvirns to- 
wards th^ east, foUoiving the direction of the hills 
whiph qq this 3i4e Vordef, tj:je ;ai^pient gulph np^. 
filled up. 

576. No stream arrives, within this space, which 
receives qply the waters ;pf < some sprjngs, and thq 
rain-waters immediately falling here and on the 
surrpuncjipg slopes ; these ^vater? cpntipuing to raise 
tjie horizontal soi| by their §edim,ept^. This space is 
covered with grass throughout; but J^P g^^.d meadows 
are as yet formed on it, e^xcept round the foot of the; 
hills; the n4ddl^ p?irt is stiU m^irshys because tl^e. 

earthy 
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tarthy particles, washed down from thfe hills by the 

rains, are mostly deposited before their water arrives 

so far : I saw cattle, however, grazing in this space ; 

but I do not suppose that they remain here during 

the winter season. The waters have preserved for 

themselves two channels across the beach, one to* 

wards its middle, the other neeir Straton point ; these 

are secured by brick^work, and have sluices, which 

are kept shut when the sea is veiy high. All the 

extremities of the branches of the hills here t»riijina- 

ting wem cliffs, at the time when thegulph was first 

occupied by the sea; this is evident from their 

form ; but they are now reduced into slopes, and 

covered with grass. 

577. I entered this space by the side of the 
promontory which divides it from the Back-water; 
Along the foot of that promontory, I saw a ditch 
carried on in the line of its junction with the horizon-' 
tal ground : here the original land is itself very low^ 
and in meadows ; and a small dike is formed on its 
edge, with the earth taken out of the ditch, probably: 
tp secure it from being inundated by the sea when, 
during tempests at the time of the highest spring 
tides, the waves pass over the natural dike of gravel 
on the coast : indeed it is evident that this some- 
limes happens, from the nature of the grass in the 
marshy part. 

578. The side of the hill, which I was thus follow* 
*ng, IS at tot composed of argillaceous strata^ as well 

as 
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9S its opposite side towards the Back-water ; but hi 
these 1 foiind large ostrea, with both their valves 
very flat, whieh ai*e not in the strata on the other 
side ; and this procieeds from the inclination of their 
mass, whereby different strata are l^rougbt to the 
same level 1 Jere again I observed that change in 
the nature of the strata^ which I mentioned in ^. 569 : 
the inflexion, there described as passing across the 
promontory, appears also on this side ; and the hill 
rising beyond it, is composed of strata of lime-stone, 
as it is on the Back-water side. These hills encom- 
pass the head of the ancient gulph of which I am 
speaking, and descend, like the others of the same 
kind, in successive terraces. So that here, as well 
as around tlie Back-water every thing bears tha^ 
impression of the angular motions of the strata, in th 
subsidence of these retreating paits of the coasts 
and this will be seen to continue aloD£[ tlie exterioi^" 
part 



- 579. The bank of gravel is very broad at Strati 
f$mti whence it is continued towards the east, form 
a wide beach in front of the cliffs; these are a^'ii 
first low, and composed of strata of viarl^ in whicfcz: 
I saw large ostraSy with one valve concave and th^ 
other convex. Following this first part of the cliifc^ 
I came to a cape^ where, they rise to a greater 
height ; the soft marly strata there pass under othei — 
of stone-viarly like those described §. 497, in th — 
most elevated part of Portland island, and the stran 
is covered with the lenticular masses which are form< 
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by erosion in strata of that kind, and are* frotp some 
hicbes to some feet in diameter. I ascended this 
cape, and in the projecting masses, I saw its strata 
descending behind, and rising towards the sea; they 
cease at ft point where the cliffs are interrupted 
by a recess, called Sutton boat cove, because the 
neighbouring fishermen lay up their boats there. I 
went down to this cove, and then rcascended on the 
east of it, where the cliffs begin again with the same 
strata, which, abruptly cut on the land-side, rise, to- 
wards the east, according to the direction of the 
coast 

^- 

580. Proceeding along the top of this cliff, I found 
it cut off towards a combe, which extends itself some 
way ialand, with ml the marks of a partial subsidence; 
the masses of the broken strata descending in succes- 
8ive terraces to the beach, still very wide. I wept 
down on this beach, composed of silices of the saane 
iind as those of the Chesil bank ; but all the different 
^izes, which I had found in regular succession on tfa^ 
Utter, when I had followed it towards the west, are 
^re mingled together. This gravel is sifted in a 
Very singular manner : the waves, breaking on tlie 
l>each, cast up its smallest masses on the rocks, the 
{Projecting parts of which retain them ; and I saw 
to several places little heaps, appearing as if hand- 
bills of the gravel of the Chesil bank near Abbotsbury 
liad been thrown, or small baskets of it emptied 
^ere. 

581. This 
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^81. This beach ends near another clifF; and here 
the shore 4s formed of the planes of calcaremis strata 
which hare subsided, so that the griavel cannot lie on 
it : these strata pass under the water, with an inclina- 
tion of about 45* : those in the clitF descend also 
towards tlie sea, but tlicy incline more to the east, 
and are therefore seen to pass successively below the 
level of the strand. This is an inclination opposite 
to that of the strata in the cliff* preceding the combe 
above-mentioned. Examining the strata in the cliffy 
as, in my way eastward, they successively came down 
to the shore, I could not, for a long time, find any 
marine bodies in them, thou2;h on the shore lay masses 
■ containing the same chamcB, with transverse tubercu- 
Iftted lines which I had observed |Lt the extpemity of 
the promontory oilVeymouth^ in the same kind of 
stone-marl : I did not at first distinguish the stratum 
whence these masses had fallen ; but when at last it 
-came down to the shore, I was able to follow it back 
with xnf' eye in its oblique ascent to the top of tbe 
clifF, where it is cut off. 

582. When I arrived at the point where those 
of the stony strata, which, in their formation- Md 
been the uppermost, disappeared under the shores 
the borders of the sea offered nothing to my view 
but heaps of masses of foliated clay, fallen from a 
great height ; and passing onwards, I came to a part 
-where there had been such a descent of these masses, 
that they formed a cape, round which I could DOt 
have passedj had itJjeen a little later,^ because the 
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tide Was rising. Beyond this cape, the aspect of 
the coast was changed ; the shore being so much 
covered with blocks of lime-stoney that I had some 
difficulty in following it : in these masses, I found all 
the kinds of strata which I had before seen in the 
difiF; but they could not now be distinguished above, 
as the cliff was here reduced into a grassy slope. A 
little farther, there is a part of the shore where the 
blocks are almost buried in a gravel composed 
of silices and calcareous fragments, like that at 

vn the eastern end of the Chesil bank near Portland is^ 

inj hid. 

ce 583. From this point, I saw to the eastward a clifl^ 
f (I in which the strata of Ume-stoite again change their 
lo bclination, rising from under the shore, and ascend* 
M ing towards the east ; at some distance beyond, they 
cease, being abruptly cut off; and the following cliffs 
consist of argillaceous or marly strata. I was afraid 
that I should not have been able to go any farther 
along this coast, because the tide was already very 
high, and I had before me a promontory of these 
soft strata ; it did not however, stop me, because the 
dryness of the weather permitted me to pass over 
some part of it ; and beyond it, I perceived the most 
striking symptoms of great catastrophes. Such ob-* 
jects ought to be seen, in order that ^]iist idea might 
be formed of the manner in which the strata were 
broken and overturned, on the borders of the new 
continents, when, by the subsidence of the ancient, 

the 
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the present bed of the sea was produced : of thfe, 
however, I can give only a gcueral idea. 

584. There is, in this part, a great combe, where 
tlie different kinds of strata/ overturned by subsi- 
dences successively more and more considerable, have 
changed their relative position from the top of th^ 
hills, down to the level of the sea. At the bottorii 
of this combe there is another cove, M^here the fisher- 
men lay up their boats ; this is called Osmington 
piill cove, because a brook, which turns a mill at 
Osmington, formerly came to discharge itself here; 
but its course is now turned to a different part of the 
coast. I proceeded to the point where this brook 
falls, in a sheet of water, over the edge of a section of 
one of the lime-stone strata which I had seen in the^ 
preceding cliffs ; this stratum contains large thia 
ostrccB and a quantity of tubes of sea-worms. This- 
mass oi strata, having sunk down, has been brokea 
off in tlie front ; part of it remains on the coastj 
where it fliews its section ; and the shore itself is 
formed of the part separatc(> from this, its inclined 
strata passing under the water with many fracture; 
visibly pointing out what is become of the rest of 
these strata, which originally existed at a higher 
level, when covered by the ancient sea, namely, thai 
it now forms the bottom of this part of the present, 
sea. 

585. Here T was at last stopped by the tide, ready 
to cover this shore composed of rocks, in some places 

broken 
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broken. I regretted it, because I saw to the east a 
higher cliff, the first part of which appeared to me to 
consist of the same strata of limestone as the spot 
that I had already reached, while a little way beyond, 
after an interruption, rose high chalky cliffs: in 
front of the former, the whole coast w^as bordered 
with large masses of stone. I could have wilhed to 
observe the relative position of these two classes of 
J strata ; but the tide allowed me time only to return 
til to the cove which I mentioned, in order thence to 
ascend to the top of the cliffs : there I fortunately 
met with a fisherman, who at firft assisted me in 
dimbing ; but when he saw that I was fatigued and 
much heated, he invited me to rest and refresh my- 
self at his house, which was at no great distance ; 
I gladly accepted his offer, and he and his wife 
shewed me miich kindness. 

Ill . 

586. ]^rom this house I saw riding on the eastward, 

at some distance from the sea, a hill in the form of a 
lif cone, covered with grass, at the top of which I per- 
ceived some chalkpits; and when, having suf- 
[^ ficiently rested myself, I asked the fisherman whether 
I could reach its summit, he was again so kind as to 
gowith me, and to show me the way to avoid a combe 
t lying between that hill and his house. He then left 
se nie, and I ascended a slope forming several terraces, 
where the strata do not appear, because they are 
covered with rubbish and very thick grass ; however 
could distinguish the point at which the dhalk be- 
K(| ^ins, the grass bebg there much shorter^ and the 
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iGclinty tnore rapid, ^ I went to some of the, pi 
where the chalk is dug for the purpose of bei; 
spread over the fields without burning, as is custoiua 
in this part of the country. I entered the deepest 
the excavations, which was carried on to the stra. 
themselves ; but they were so much broken, that 
could not judge of their direction. Thi3 mass ( 
chalk has remained insulated in this manner, at a hio 
level, because the rest of the mass composed ( 
various strata, has subsided all around ; the who' 
having fallen down in the greatest confusion. Tt 
top of this hill is of some extent ; and it slopes dowi 
wards on all sides^ especially towards the cast, whei 
it partly forms the side of a large combe^ which, a 
riving at the coast, divides the cliffs consisting of it 
lime-stone strata, from those of chalk rising to a muc 
greater height on the east : a brook> formed by tt 
springs oozing out pf the sides of this combCj flo^ 
along its bottom, and aiuives at the sea in this wid 
interval. 

587. Those who shall observe many coasts with a 
attention equal to that which I have bestowed on tbi 
and shall consider every particular circumstance bi 
Ion sins to them, and to their connection with th 
neighbouring lands, will find it impossible to retai 
the persuasion that vallies have been formed by th 
action of running waters^ and steep coasts by ths 
of the sea ; for they will perceive that all the phen« 
mena of coasts concur in supporting the opinion ths 
th^ present bed of th^ sea has been produced by tb 
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Hilisidence of a great part of th6 sufface df the globci 
foiloired by difierent catastrophes on the boixlers of 
the parts becoming, at the same time, the continents;. 
. so that, whenerer the original bottool of the new siea 
ean be discovered, it is seen to be formed of the 
massiies of the strata^ which were broken off on its 
edge, aiid subsided to the nearest point of the new 
bed of the ocean* 

588. It had been my intention td I'cftiim to fTey^ 

fmth over the hills at some distance from iil^ coastj 

but it was tck) Idte for this when I came back to tha 

bouse of the friendly fisherman, from whom I leai*nt 

that I should have nearly eight mileit to walk that 

Hay; whereas it would be but four along the top of tho 

clifl^, by a path which he pointed out to nie, and 

Hrhich I accordingly took. I did not, ho\f ever^ givo 

up my project of obserying those hills, but reserved 

it for another exe&rsion. Tlie.path shown me by 

the fisherman lay over the downs; but he, being 

himself accustomed to it, unluckily had not thought 

of the probability that a stranger might miss it : I 

found it very agreeable at first, and so it would have 

continued all the way, had not the night, which came 

on with a cloudy sky, proved very dark. With my 

utmost care I could then no longer discern the palh^ 

it being but little beaten ; and wahdering out of it, I 

came to many obstacles which embarrassed me. Tot 

H while,, there were occasionally people on the downs, 

ivho led me back into the path ; but having walked 

on for some time^ as it grew lat^r, without meeting 

I any 
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afiy body, I wandered so fSar out of the way, that ' 
came to the edge of ft precipice, which I perceivet 
but just in time to save n^self fi*om falling down it 
Not knowing then how to proceed, I had recou^^ 
to loud cries ; and fortunately I was heard ' by i 
iaan, who answered them, ha^ening at the sam 
time toward]) tne. : when he came ^up,' X told him ho^ 
I was circumstanced, and whither I wanted to go 
and immediately, taking my hand, he led me by a ver 
steep path, which I could tscareely distinguish^ dow 
t^combe^ terminating at the shore; where he assure 
ine thai, as the tide was now out, I might procce 
dfoder th^ cliffs, without any obstCLcle, toStratonpom 
beybnd wh4eh«'tbe road was known to me ; we the 
wished each other gocMi tiight, and parted, butwitt 
but having' seen ^eacb oth^'s £3ices, oi^ account < 
^erdaricnes's^' Vtt^iskSiraton point I had still tw 
knlSs to walk) chiefty over the loose gravel ; so thi 
It' Was nine o'clock botbre I anrWed at fT&^mouti 
My plan having been to visit all the eastern ccfaj 
htDorsitdkirByl i^xecuted it in two different excui 
sidns ; undertajkitig the first of the sea few d^ys aft( 
the walk' which I have juat related. 
• • ■ * * ' • • • . 

Jwtne^ ftom W«vm€>uth /o Lyminctoit and t) 
i Isle o/^Wi(JhTc 
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^ • i)ct. ffth. 1 804. I set out from Weymouth at te 
in the morning, and my first stage was to Dorchestc. 
at' eight mileft distance; becauae one of my views i 
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thi^joomi^ war to tibaerye the interior courefe of tk« 
waters arxivirig at tbe^ba in the parts which I d^ 
signal to visits namely^ the easterti exti'^mity o£ tiie 
dmttihire tobsX^ where the gulpb oi F^ol^ i$, and 
that of Hampshire as far as tba Isle of Wight i iot 
{he lattiar being an island near the toast, like that o£ 
fortlandi I was desirous thoroughly to undersland 
itsnature» and itsirelation to the neighbouring laodft 
I have already described the ridges of hills froqtr/^tfjr^ 
ttP9^A:,to 'Donhester; I: shall tberefon;. b^p ta^^M^ 
e(mnt of Uii3 jPiiirney at the latter plado* 

ij 

^'^^1 589. The town of Dorchester Is built on the slope 
^1 th chalk hilVdescending down to tbc^edj^of fttdrgd 
yale covaied /^vith ifieadows, through which {laaA 
tbe aoDfall tiver JFV^Tmie^ continuing its cmJMG lif 
ff^arehemi mU> the gulph of Fvdie* Thbt ittiii 'aboYidi 
t^^ has not been excavated by the nt*^5 4a'ber# 
^ery evident; the oateadows being id thkimitfee wido^ 
tfcu^t, frbm a great w^y above Dorchesteri tin atreain 
divides itself into {wo branches ; one of these passing 
^loag the foot of the hill on whieh the town stands) 
^t)d the other near the opposite hills at a considera^ 
l^le distance. I Saw the water here very Unipid^ 
flo\¥tQg over a gravelly bottom^ covered with-dqiiadi: 
plants, an accumulation of earthy particles on tbi 
gravel appearing on tlie sides of the curreiit ; whidk 
is the c^se vvith the beds of all rivers presierving their 
courses through their own alluvial soilf as will be 
S€en from other examples : this stream is subject to 
great oveiiflowings^ because^ in its common state, it is 
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fortaed by tbe sprifigs oozing from the slopcr turned 
towards it of a great tract of hills; so that, after long 
rains and the tneltmg of snows, all the additional 
waters ran down those slopes into the various chan- 
nels of the river. From this, however, nothing fnbre 
has ever resulted than the elevation of the soil 
throughout the whole extent of this wide vale, which^ 
at such seasons, becomes like a lake, wherein all the 
enrthy particles brought down by these waters arc de« 
posited ; the giteter part of the current continuing td 
occupy only the channels within which it.is at othex 
times confined; 

590- After having made thesb observations arouac 
Darchater^ I left it at three o'clock for BlandJor€i 
i(ixteen miles distant from thence. Most of the hill 
overwhioh I passed are covered with a very de^ 
loose soil, formed of sand mixed with siliceous grc 
vel. On these appeared, as it does on all hills, tin 
diffisrence points put in the Elementary Treatur< 
and in the introduction to these Travels, with respe^ 
to the situation of the gravel, between tbe plac^ 
where it has. certainly been diffused by running w ^ 
ters, and those whei*e it is found out of their coura 
In soils really composed of alluvial land, the grav^ 
as has just been seen, occupies the lowest place, and 
covered by the sand and earthy particles ; but c: 
these hills it is constantly on the surface, or in stra^ 
interposed between others of pure sand ; a circura 
stance which indicates a quite different cause of dS 
BeminatioUi and cannot have been otherwise product 
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tlian by the agitation of the water on the bottpn 

of the ancient sea. These hills are themselves of 

different natures; on some of tliem, this loose 

soil is very deep, and nvithout any appearance of 

chalk j; but, after passing many of this kind, I ar* 

rived on one, resembling those in the neighbourhood 

^Dorcbest^^ where the chalky coming up to the sur* 

fiice,' is covered only with a thin turf on the v^;eta« 

UesoiL In various places where this sur&ce was 

opened, I saw great quantities of flints, minted 

uith the d(a/lr down to a great depth : the chalk is 

here taken out to be sjN^ad over the fields, and the 

lints are used for gravelling the road all the way 

from hence to Bland ford; some of themNare very 

krge, and require to be broken for thb purpose. 

I tItafipGdk ^ BUmdfwd^ and spent the night there. 

Oct. Qtk. I employed part of the morning in viriliog 

the banks of the small river Stour^ which discharges 

itself into the sea at Cbrisichurch in Hampshire. 

^Thb river flows ky Blandford with a tranquil course, 

through large meadows, formed on a soil levelled by 

the sediments of its inundations; and the bills slopmg 

down to th^se meadows are covered with wood i so 

timt here is i^ain a river which cannot be supposed 

to have e^c^o^ted the va^ wbereii^ it flows. 

591. I had travelled tJ)us far in ppst-chaises; 
Jmt, that I might be the better able to observe the 
country, I hired at this place an open one-horse 
f taisp, with » guidft for tbp remaining part of my 

way 
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ii^f^L^iHgfdn. In passing i^vertKehilU, I hz 
often again a view of the Stour t k has attacked, i 
some- placfes, thi5 foot of the hjlls on its borders, $x\ 
has caused th^m to crunible down ; but ife has nc 
trttniported t<>a grept distance the earthy particle 
which it has tfeus parried- away, for they hav 
been deposit^ 'wherever it has^ found widp s-pace^ i 
the Tallies ; and oh thefi0 sedin^eMs are 4bft[tied aam 
dows, like those near Blandford: many of the cliff 
at first prorfoced by this action of th? stfeain, are>ti6! 
tedticedintp slopes, and covered with grassy ettd^tflfc 
still crumbling down will arrive at the' saiift^ stat< 
whenever, by their retreat, \\\t river shall b^ enable 
fjo ta)^e wider tufnsf. ' .•>#•.■.. 
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592. The hills along this road ^till belongs withi 
a certain space, to the region wherp the chalk appear 
differing however gfeatly from 6apb* ptiier, with ri 
fepect to thfe ^quantity of ^he friffgmpnta qf chalk an 
jRnt mixed'with the loose soil <ff theif- surfe^e : the 
terminate 'at the Vafe qf fftniborn Jfkhiptr j but bi 
fore'lWAe to' tftgtt vale, J jjaw on the north the la 
pf the cftctlk hills, whieh • fe a very remarkable one 
Jhi^i^ J^radttuti/ ring^ rising in the forjrt'bf a trui 
dated cone, its broad summit being sorrpunded wil 
p, circle of eminences separated from the ma^s by^ 
hollow interval of grcjat (J^pth. HyxcHiNs, in h 
history of porsetshire, supposes tins to have been 
fort constructed by the ancient Britons ; others thir 
that it was a Roman camp, a§ the remains, pf mar 
J^oman works are found in ^he country^, Howev- 



}19 

tills may hdj th^Mlitsdf caBao^ have Jbeea produced 
by aDy cause, which has belooged to the continent sioci 
it has existed. 

593. The small river AUeHy falling into the Stout 
8 little below this spot, follows 9XlVmbom the course 
of a large vale, which^beiog levelled by its waters and 
oour covered with meadows^ is crossed on a long 
causeway with many arches; the g^'eat^t part of 
these meadows being under water when the river 
Overflows. Beyond this., I ascended some very barren 
hills covered with heath, where the turf is cut up, 
and used for fuel ; and the ashes mixed with sand» 
remaining after it is burnt, form a very good dressing 
£or the land. From these hills,' I had a vi6w of the 
Millar gulph oi Foole ; and having passed over 
them, I descended into a large spaioe below, where 
the aoil, like that of the hills, consists of strata 9C 
Band, covered with silioeous *gravel, dnd having u^hite 
^n'giUaceaug strata lying between them. These low 
grounds terminate at the gulph of Poole ; 4)ut the 
town of that name is built on a promontory of the 
aatne soil, nearly three miles in length. I shall not 
«t present enter Into a description of this gulph, 
l^ause I retunied hither the following year, to oh* 
serve it more particularly ; here, then, I shall only 
Hy, that, after my art*iv{d ^t PoolCy where I spent the 
rest of the day, I followed a slip of land beyond the 
town, where it becomes low and narrow ; and pass- 
ing before a row of houses, I stopped to ask for a 
little wat^r from, a well which I sair there, and found 
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k very good: this slip of land, AerefoF^ belongs, as 
I have said, to the continental soil 

Oct. 10/ A. I set out from Poole at about seven ia 
jthe morning, and first crossed the ridge of the bUls 
which separate this vale from that of Christchurch. 
When I was at a sufficient height on these-hills to 
have a view of the whole gulph of Pook^ the tide 
being gut, it appeared to me lik@ an immen^ marsh. 
On the west, I saw JVareham^ already become an in<«' 
land town by the formation of meadpws before it ; 
though formerly its commerce was qo less extensive 
than that of Pook* 

594. As I travelled along this road, I saw the high' 
hills still covered with that heath which is taken off 
for fuel ; but cultivs^tion was beginning to spread over~ 
the slopes descending towards the vale of C^m/cAtirck 
Before I reached that tpwn, I crossed several small 
hills covered with sand and gravel, under which are 
strata of white clay; apiqng these hills, hpwevei*, thero 
is still ope pf ci&a/^, 

595. The town of ChmUhurch stands near tho 
sea, on an eminence which it is visible was formerly^ 
an island, and which divides the courses of two rivers^ 
united with each other a little below, the Stour al-9 
ready mentioned, and the Avon aniviqg from beyond 
Salisburjf. The appearance of the place shows that^ 
these two rivers formerly discharged themselves se-s- 
Pf^rately into a gulph } and the ancient name of the^ 
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town corres{K>nds with this circumstance : - it takes - 
its present name from a Gothic church 'which standi^ 
m it ; while formerly it was called Twinhafh, from its 
twin rivers* But the waves and the tides have 
m brought into this gulph auch a quantity of sand, that 
J thiSf with the iaddition of the sediments of the rivers^ 
J also retained here, has not only. united the origmal 
iti isUod to the land, but tias formed several low islands - 
I, covered with meadows, and has even so much raised 
D. the interval^ between the latter, that none but very 
t; small vessels can now come up to Christ church. I 
kamt here, that when both the rivers overflow during 
the highest spring tides, these islands, as well as the 
loeadows extending for a considerable way along the 
course of the streams, are still inundated: but they 
i hereby gain additional height, new sediments being 
(T thus deposited on tliem. This is one of (lie chrono- 
i mters found on all coasts ; I have already adduced 
ii numerous examples of it, and we shall presently 
re <onae tp oije of its criteria, resulting from the very 
t| pbjectiop which has been opposed to it, 

— I 
596i A rpw of cliffs, consisting of argillaceous 
strata interinixed with sandy, extends from this place 
^Lymngtm^di distanpe of ten or eleven miles : now 
these cliffs w}ll renew the proof which I gave in my 
former \yprks, that pur continents were produced by 
ft single revolution, at an aera not very remote in cohi- 
parison with that supposed in some histories of the 
earth. I have already introduced this object at the 
be^iining of n)y Travels in England^ in speaking of 
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tfie coasts of Suffolk and E^seXj ti^hidi led m 
examine tlie Huttonian hjpothesia of elevation 
sfotoe parts of the coasiSy \erf modem Coinparati 
with the formation of the continents themselves ; 
hypothesis tendmg- to involve in uncertainty tlu 
numerable proofs sopplied'by the coaMs, of the st 
antiquity of the revolution whereby the bed of 
sea was changed. The circbmstance whtcfa I ti 
directly opposed to this hypothesis was that, in 
^ above revolution, a change took plie^ce in the nai 
of the liquid of the sea ; a circumstance liot poss 
assignable to any partial elevations of tiie coa: 
and the proof which I gave of this change consif 
in the shells^ very well preserved in the soft sti 
near the coasts, but no longer living in the neighbc 
ing sea, some of them, indeed, not now existinj 
any sea: and of thb we shall here find new 
amples. 

597. I had (already observed these cliffs, m; 
years before the journey which I am now relati 
with one of my nephews, of whom I have before 1 
occasion to speak : we then passed together sc 
days with the late Lord Bute, at High Cliff, a v 
pleasant house about three miles from Christchui 
which he had built at a little distance from the e 
of the clifF, for the enjoyment of the sea air in si 
nier. The variety of the fossil shells, which 
found under the cliffs where they were crumbi 
down, induced my nephew to return thither sc 
years afterwards, and to visit, at the same time, 
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Neighbouring part of the Ide of JVight. With this 
irtew, be procured a work published m London in 
M^^ by GusTAVus Brander, a foreigner, who, 
kving resided many years at Christ chiirc/i ^ - h^d 
much frequented the foot of the cliffs dfter new falls 
of their materials, especially near Ilordwelly and had 
thus m&de a large collection of fossil shellsy princi- 

ei pally proeeecimg from a strtftiim of bluish clay. His 
work is intitled Fossilia 'HanteniensiUy (JIampshite 
fossils ;) plat^' of them are annexed, their Aomen- 
claitires arid' descriptions being furnished by Dr. 

tj SotANDEK, and they consist of eighteen genera, and 
eighty four species. 






598. My nephew's observations during the above 
excursion, and his rfemaVks on the fossils of Hamp* 
ihhe,' fis well as many others which, from tinie to 
time, he has communicated to me in his letters, are 
extremely interesting ; I hope that he may hereafter 
publish them at full length ; and I shall therefore 

ft ^ * I 4 

flere exti*att lo'nly the most essential circumstance re- 
lative tb thispkrtof the country, befoi^ I pmceed 
to givfe an account of my own observations ; because 
his remarks will serve as a proper introduction to 
mine with regard to other phcnolnena. 

599. The first object which it is important here to 
have in view is indicated by Mr. Brandcr in the fol- 
lowing'wbrds : '* Of these eighty four species, but 
" very few are known to be natives of our own, or, 
^* indeed, of any of the European shorcs ; but the 
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^' &r greater part of thein, upon a comparison intfu 
'^ the recent, are iibolly unknown to us.'' No 
ivitb respect to ti^nCy it will be seen more and mor 
inHhe sequel, from the operations of the sea upon 
the coast of Hampshire^ that this coast cannot liav^ 
existed during a very great number of age& To 
this then^ as ^vell as to those of Suffolk and Lincobi^ 
thircy Mr. Playiair should apply the Huttooian by« 
pothesis of partial elevations of the coasts, t^ery wa^ \ 
dem in comparison with the production of the conti^ I 
nents themselves. But how could the elevation of j^ 
0US coast have so essentially affected the nature of (> 
marine animals, not only in the European seas, but } 
m every part of the ocean ? Such an efiect cannot be 
ascribed to it with any probability ; and besides, my 
nef^iew's observations will show this coast to be so 
far from having expenenced any el^ation^ that tbe 
Jsle of Height has been separated from it by a sub- 
sidence. 

600. My nephew landed on that Island in a cave 
called Alum baif^ near the Needles, at its western e3(« 
treroity ; it being there terminated by a promontovj 
lising abruptly, composed of chalky strata: hegii.^9 
me the following description of that part of it in ove 
of his letters. " The two sides of this hill, whiclm is 
** at least six hundred feet high, are cut down veir ti- 
»* cally. It is composed of strata of chalky descet^md* 
*• ing towards Alum hay with an angle of seventy of 
** eighty degrees. Of tiie Needles, there are thirei? 
" principal ones, terminating tliQ cape; and tlie plsm^ 
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^ of their strata^ turoed towards the coast of Hamjh 
** shircy is so evidently the 'Continuation of the aide 
" of the Ml above Alum bay^ that they seem to have 
^ been placed along a* stretched line extending from 
^ it Thb small bay is formed by a cape projecting 
^ on the east, and presenting in its side turned ta« 
" wards the west, the section of strata very diiferent 
^ from the chalky, against which they rest ; for these 
" are of clay^ their species however changing, froor 
'^ stratntn to stiatam, beginning from ttiose of chalk ; 
^ at first, they have the same inclination with the 
^ latter ; but they become more vertical as they ap- 
" proach the arm of the sea, in which it is evident 
" that they have dipped in their subsidence. If any 
^ proof be required ^aaXt\ke%Q argillaceous strata^ noir 
^ nearly vertical^ have been formed, as well as those 
" of chalk, in an horizontal situation, (the former onf 
*' the latter,) this proof is supplied, not only by the 
'^ marine bodies contained in theiA, but by one of 
^ the strata themselves, which is fW>m five to sev^i 
^ inches in thickness, and consists of rounded silvccs^ 
^ strongly cemented together with a fen^uginous 
^ gluten; it not being possible that this stratum of 
^ gravel can have been formed otherwise than in aa 
^ horizontal position. . 
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^ During the short time that I remained in AU^m 
bajfy 1 found in its argillaceous strata eight of the 
species of shells described in Brander^s work; 
namely, Buccinum desertum, HtHv mutab'dis^ 
Murex pyrusy Strombits luctator^ Turbo vagus, 

*' Turbo 
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*^ Turbo terebra^ VenM ^rcffimtMay dind CafdiM\ 
^^ edule^ tlie three la^t-af tvMcii'ODly arefbiindonth 
^^ cod^Xs ^ England. ■ These aire circtiRistances: Irer 

eharacterfetic of identity, betfreen the ^ilfnost we? 

tical strata of Alum bay; and those neariyJ^on^^/ 
^' tal of the opposite; coast of HampsAh^i? ;^hdi 
'> instead of thd few hours which I had tx>tsfMiDd i 
" observing the foi^mer^ they could be visiti^d ever 
^ year after the season wlien they cramblb ditiwn^:c 
" those of that opposite coast w^re by Mf.ttBrfeinde 
^^ I am persuaded that this identity would ^ecoor 
" more and more evident, from the additional nufa 
" ber of fossil shells that would be found ; similar c 
^* both sides; Now as it cannot be doubted that it 
" argillaceous strata of Alum 6^j/ were once horraoi 
*^ tally situated on those of chalky against which the 
^^ are now seen to rest, is jt not reasonable to ooi 
^* elude, that the argillaceous strata^ of the: neigl 
^^ bouring coast were origifaally at a higher level, ah 
" covering those of chalk-; rttnd thaty when tlie £s 
^^ ofJVight was formed by a great subsideticerhebre< 
^^ it and the coast now jopposite to it, the sobsideD* 
^t waasuch on the latter side, .that the cJiaUty sttff 
^t. there disappeared below the actual level of the ^ 
" while in the islandy the strata. . sinking less -^ 
" the southern side than on the northern, they we 

alK strongly mclined towards the intei-medfe 

space?. . ' ., . . i 

" A phenomenon which I have observed on t^ 
" coa^t ^' Sicssea?, nearly eighty miLesJo the east 

9 " til 
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^ this, coDfirms the above conclusion^ by sheuitfg 
*^ still more evidently the astonishing disorder pro- 
'^ duced by these catastrophes amortg the different 
^ classes of strata* It is near NaoJuPoenj on the 
*^ western side of the moutii o( the river Ouse^ that 
*^ there is, on the summit of a cbaik hill nearly iosu« 
^ lated, a mass d argiUacecur gtrdtan containing a 
^ gitat id^andance of fragments of a bivalve^- appear* 
^ingto me to be the Citzr0/iMi€^/r;^abc]biin:tl)e 
^ upper stratum there are quantities of the common 
'^ oyster, Ostreum edule ; a drcuoistaiic^ which coa^ 
^ nects these strata with those of Hampshire ; but 
^'&e argiUa€€6Ht ^/ra/i;.h^,ve beea earned away 
'^ from tlie top of the chalky^ fsither entirely or ia 
'^ party accardiog to thfeir.fiituatipns; on the hiU neaff 
*^ Newhaven, the for^yier have much l^ss thicknesa 
^^ than in ffawpfhire ; an4 ^rtti^r ea4\\&ard, between 
^^ Seqford emd Beaeh^f.^eed^ they are altogether 
*' missingi tbe. gr£t$s growing immediateiy on i the 



^' Moreover, all these argillaceous strata formed 
' OQ those vinhalk indicate^^thal:, after the formatioil 
^ of the latter^ a^.^'eat^tiange tQo}^ place in the. liquid 

* of the sea, by v^hidi ^marine, ammais w^ii^ mucl^ 
^ affected; for, in the #/rafa of clay nQ]^:|yiug w 

* having formerly lain m the c/i^&, we no longef 
^ find the gryphitesy the c&mua Aoiwionisy the Mfmr 
' ^i^e^, . and some particular species qf Qstf^i 

though thesie marine bodies abound in^ptb^ fiiKg^ 

iaceous 
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^^ ideams stratay found t^ifer those oi chalk in ioixt 
^^ tries where they are associated with them." 

60 1 • These are exact observations!^ as it i sdesirabi 
all those should be> whence any geological concli: 
sions are to be drawn ; I shall now resume the ac 
count of Qiy own, in the course of the journey which . 
have already begun to relate ; and in those connected 
with the Isie oflVight will be seen a confirmatiorfd 
my nephew's conclusions, with respect to the natorfl 
of the catastroidies undergone by our mineral strata,' 

Oct. Wth. I employed the tnoming in observing 
the neighbourhood of Lymington^ where the Aotwr^ 
like most of the openings of the coast so £alled^ is th6 
extremity of a vale, between two iidges of hills coming 
down to the sea. We find here again the mouth di 
stream of water; but this stream is very small^ wherl 
compared with the opening btf, which, it makes its mtf 
to the sea. The opposite hills descend towards; tli^ 
vale with a gentle declivity, the town being placed 
on the slope on the western side. The tendency to 
fiUitig up is observable here, as it is, more or less, id 
all haveftSy and a great cause particularly contributes 
16 it both here and at Christchurch ; namely, tbA 
extent of the argillaceous cliiFs lying between thes^ 
two places ; as the materials falling thence> being 
alternately carried to the opposite sides by the cur^ 
rents and the waves, are deposited in the havens, 
where the sea-sand always follows and retains iheml 

602. Al 
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602* At Ljjmlngion^ not only the whole haven fa^ 
been filled up, but, as is the case at Christchurch 
ftlso, large islands have been formed along the coast 
There is a dam across the ancient gulph from one 
side to the other ; this serves as a bridge, the little 
river passing through an opening in it, when not op- 
posed by the tides entering through the same open-^ 
i6g : but as the latter have not time to extend them- 
Jftlves very far before they retire, the interior space 
is almost become a lake of fresh water* I went on 
the bridge^ and though the tide was already much 
risen, I saw this space nearly filled up with mud^ 
even with the surface of the water, and in many 
places covered with gfass : its progress indeed is 
luch, that there were men at work in making a sluice 
in the dam, for the purpose of letting the water run 
off from within during the ebb, and preventing the 
tetum of the tides. By means of this^ a very large 
^ce will be changed into good meadows, no longer 
subjeict to inundation but from the land-waters. 

603. Below the dam^ and along the town, there is 
t quay, to which small vessels ^till come up ; but 
they are obliged to take a circuitous course among 
the new lands added on both sides of the coast, the 
waves having at last bordered these lands with a beach 
towards the sea ; many parts of them are already 
^closed with wdllsy and are become meadows ; and 
the intervals still open between these will undoubt- 
edly be also enclosed in succession, for they are 
^vcred with grass, and remain dry, except during 

K the 
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thebi^iedt spring-tides, which form on tliem fmH^ 
deposites. In one of these enclosed part8> en th^ 
Jjymington side, salt-pans have beai laaade, into 
ivbicb, in the month of May, the sea*wAter b intrc^ 
duced, and kept stagnant in a wide butebal. 
low space. If the summer is favourable, the salt ', 
is sufficiently concentrated in the month of August | 
to have the evaporation completed by £re. ^t^^Fean 
that time and October, a great d^ of bay-^ i» 
made in this manner ; and in winter, from the resi- 
duum of the water kept in a reservoir, G^uber'fi ssdtB 
are produced by the usual process. 

6D4. There are in this part of the coast two dif-* 
ferent phenomena, a comparison between which inay 
serve to distinguish the beaches formed by gravd 
driven on sand-banks, from those where it has beea 
accumulated on original bars produced by masaes of 
strata that have subsided nearly to the level of die 
sea. In the channel between the coast of Zymmg' 
tan and the Isle of JVighty but nearest to the latter, 
there is a space on which the sea forms breakers at ] 
high water. This space is called the Shingles, a 
name given to the pebbles of de^cAe^ ; ibratlov 
water, a beach appears here. This kind of island haft \ 
been &tal to many ships ; because, as it is only on a 
sand-bank that the gravel has been here thrown up 
by the waves, its position shifts, and when the sea is 
rough at high water, there cannot be any certain^ 
of avoiding it. But on the westward of Lynungtony 
there is a submarine bar, extending from the coast 

three 
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j&r^e iilfles in &e sea, with a curve to the eibit ; ibd 
to this, because of its permanence, has beenproduced^ 
oa a smaU scale, another pheitomenoil like the Ckesil 
•h ^mk : the waves, throwing up the gravel alternately 
I Oo both sides, have raised it above their own reach 
2j at the highest tides, to the breadth of about a quartet 
ii t^a uiiXe ; its bai^e being so solid, that Hurst castle 
is built at its extremiity. This slip of land, terminal 
ting the strand which borders the lofng cliffs front 
Christehurch hither, hais been the cause tfi the great 
factensidii of new groudd on the east ; the sediments 
having beerl adcumulated id that part of the channel 
lying between the coast arid the Isle of Wight, od 
tu;count of a greater degree of calm produced there 
jbj this projectioBu . ; . ^ 

605* A hoy plasseis between jLyniingion arid the 

Jiort ii^ Yarmouth m the Isle dflVighi ; it sails from 

ithe former place when the tide, beginning to ebb^ 

iaa assist it. in goirig out ; I embarked at two o'clock. 

Much time was taken up in steering among the new 

lands on the Lytfiington side^ The tide being high, 

the water here and there occupied large spades; but 

ihe vessels are ^always , obliged to follow the same 

Harrow eourse, or they would run aground : as the 

^6. became lower, the mud appeared^ covered with 

^barme plants. When we were put of this winding 

^anneJi the wind being favourable^ we soon crossed 

^be arm of the sea, and arrived at Yarmouth at three 

*^*clock. ,In approaching the island, I found its 

^pect correspond with what I nave already said 

K S with 
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ivith respect to the revolution which formed tht 
present bed of the sea ; namely, that marks of tbL ; 
revolution are visibly impressed on most of the lancL 
on its borders. But before I shew these effects ij 
this island, as I have already given so many example 
of the phenomenon of the ^7'flfve/ found on the coasts 
and its connexion with that on the highest parts of tb< 
neighbouring grounds, I think it proper to stop, h 
order to consider this object under a general point 
of view ; because its generalization here, when pre* 
ceded by so many details^ will serve as anexplanatidri 
of all the similar phenomena which will follow in the 
course of these travels* 

606. It is a part of the Huttonian system, as wiH 
as of many other theories of the earth, that the extra* 
neous taasses which compose the breccias and pud- 
ding-stones, whether in mountains, or m Wife and 
plains, are fragments of anterior .continents, trans* 
ported along the bed of th^ ancient sea ; and a prdtif 
of this is deduced from the gravel now found on (Mr 
coasts, supposed, in those theories, to consist of Wg^ 
ments detached from our present continents, and pihh 
pelled by the motion of the water along the shelving 
bottom of the ocean. This hypothesis spreadi-i 
thick veil over all the operations which took plkiie 
on the bottom of the ancient sea, as well as on th6S6 
"which are now passing on our continents and along 
their coasts. I have shewn its fallacy in my former 
works ; and I shall now present here, in one point of 
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Hew, the facts already detailed in these travels^ 
whereby it is jformally opposed. 

607. The accumulations of gravel bordering so 
many coasts, which I have called beaches, certainly 
do hot proceed from the rivers arriving there ; for 
rivers bring nothing to the sea but the earthy parti- 
cles composing the extensions of the coast near their 
moutiis. Gravel, indeed, is seen on the beds of most 
rioers in inland parts ; but it does not travel with 
their waters, being the same which they originally 
found in the soils wherein they formed their chan- 
nels. A proof of this fact is evident in alluvial 
mk, composed of the sediments deposited by rivers, 
in parts, where they have had space to spread them- 
selves, and have consequently slackened their course. 
In these soils, the gravel is always at the bottom, 
and is covered with a greater or less tbicl^ness of sand 
and earthy particles ; of which I have already given 
and shall continue to give e^fJ^amples in these travels, 
%& gravel camiot move under these earthy aqcumu- 
lations, in the alluvial soils which are always to be 
Been on some part of tlie course of every river, frond 
lib origin to its mouth ; it is therefore very evident 
that the gravel found pn the coasts cannot have 
been brought by river§ from the interior parts of tb© 
continents. 

608, We must now examine what share the sea^ 
by its operations against the coasts, may have in the 
production of ^rat;^/; and especially whether it car- 

riei; 
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ties this gravel down to the lowest depthi^, ms is stiph, 
posted in the theories which I have hefe in vi6inr 
Undoubtedly gravel is formed on some coasts, 
namely, such as are bordered with stony clifis ; ai 
soon as the fragments that fall from these are suffi. 
ciently accuniulated in the water to rise up qearly tO 
its surface, the waves toss thepn about, gnnd llicift 
lagainst each other, and thus we^r off their angles;' 
but tlie result of this is, as has Tbeen shewn by severiaj 
examples in these travels, that tlie waves cohstandjf' 
lepel towards the coast the grav^el thus produced^ 
and raise it against the foot of the cliffs, without 
permitting any of it to reaph the depths of the ocean. 
This, I say, is what happens under stony cliffs ; but 
the beackeSj on most parts bf the coasts of EngktfH 
which I have already described, have evidently » 
very different origin. It has been seen above, thaf , 
the gravel composing these beaches is always analch 
gous to that found on the neighbouring lands ; and I 
have demonstrated that the latter is not carried b} 
rivers to the sea : with respect to the gravel which 
falls from the upper part of cliffs composed of soft 
strata, its quantity is as nothing in comparison with 
such beaches as the Chesil bank^ that passing before 
the two anqient gulphs at Weymouth^ that near 
Lymington Tit the extremity of which Hurst cdstU 
stands, the Shingles between the Isle of Wight and' 
the coast, and even the beaches on the coast of Suf* 
folk; to which I may add those described in the W^ 
ceding volume on the shores of the Baltic^ 

609, 1 l»re 
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609. I have proved ftiat this gravel cannot have 
IBweeded from the continents; it must therefore 
i«ve been brought up from the bottom of the sea, 
md impelled against the coasts ; consequently k does 
not move towards the depths of the ocean; Most 
ktches have a maximum of increase, because the 
pvrwrf cannot be impelled on them from any depth of 
water greater than that which is put in motion by the 
mds ; ahd after the gravel is exhausted, the waves 
bring up with them nothing but sand : in places, 
iowever, where the sea is shallow to a great distance, 
intf its bottom is entirely covered with gravel, as I 
laTC shewn by examples on the shores of the Baltic^ 
he action of the waves, still employed in raising and 
ridening the beaches, has not yet brought up on the 
oast ^11 the gravel within their reach. These facts, 
rhen combined, leave no other assignable cause of 
18 grflw?e/ in question, but that to which, in §. 505, 1 
ave ascribed the enormous quantity of it composing 
le Ckesil bank ; namely, the formation of the pre- 
entbed of the sea by the subsidence of ancient landsf 
fhich, in these parts, were covered with gra^eK 
have made it appear that the characters of this re- 
dution are visibly impressed on most of the coasts 
hich I have hitherto described ; and I will now 
tew the correspondence, in this respect, between the 
>ast of Hampshire and the Islt of Wight, as I have 
ready shewn that between Portland' island^ and the 
*ighbouring coast, 

6\Q. Aa 
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610. As soon as I had disembarked at Yarmouth 
I set out on foot to follow a ridge of hills proceedin 
from the interior part of the island, between tw 
other shnilar ridges, and separating two long (BStue. 
ries ; Varniouth being situated at the entrance t 
these, where they are united. The asttiart/ on th 
eastern side has been almost entirely filled up by th 
waves and the tides : I walked along the hill besid 
it, as far as its head^ and I saw that it was crosse( 
by three dams ; there was no water but between th( 
first and the second of these, reckoning from the sea 
the two other spaces were already covered with mea- 
dows. From the height which I had reached, 1 
perceived the other (zstuary extending beyond mj 
view into the island; the ridge of hills bordering il 
on the west, like that on which I was walking, con- 
sists of argillaceous strata in the parts terminating 
at the coast. I saw also, towards the south, mud 
higher hills, spreading their branches on all sides 
and dissecting the island into various combes. Lastly 
after having passed beyond the first aestuary, I cam< 
to a part of the hill, where I observed thin strata c 
lime-stone used in the stone fences enclosing th 
fields. This first prospect interested me, and I dt 
termined to visit the whole island. 

Oct. 1 Sth. I set out from Yarmouth at eight in il 
morning, in an one-horse chaise with a guide. I fii 
followed the western aestuary, which, in this narrc 
part, cuts the island almost across: its lengtli 
reckcmed to be about seven miles, on account of 
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findings. This is in fact a combe^ of which the level 
happened to be lower than that of the sea, when the 
latter changed its bed ; visible marks of this revolu- 
tion being impressed on every part of the island. I 
have already said that the southern part is the high- 
est; and there all the eminences, irregularly arranged 
and full of intersections, consist of chalky strata^ so 
much shattered, that the surface is composed entirely 
ofnibbish. From these ridges, or rather heaps of 
chalky the island becomes lower towards the northern 
part, shewing, as will be seen, all the signs of a con- 
fused subsidence of the different kinds of strata to- 
Wrds the point of its separation from the Hampshire 
coast 

611. In the direction of the cestuary from north 
to south is seen, near its termination, on the latter 
$ide, a large opening in the ridge of the high chalk 
hills; as this is in the ^oxx^h oi Freshwater ^ it is 
called Freshwater gate^ and gives that name to a 
hamlet on the coast; a small bay near it being also 
called Freshwater bay. As I ascended the aestuary, 
passing over the eastern hills, I came to a point 
where the lime-stone strata appear at the surface, as 
they do in many other parts of the island ; and there 
I saw several quarries. Across this aestuary, at 
some distance from its extremity, there is a dam with 
* sluice, which is opened when the tide ascends, that 
tt may fill the space thus separated from the rest ; 
^ter this, the sluice is closed, and continues shut 
tiil the tide has retired, when it is again opened to- 
wards 
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Wards tike bottom, in order to let the enclosed water 
pass out under the wheel of a mill, till the return o£ 
the tide. Mills of this kind are called tide-mils : X 
shall mention some at the extremity of other asstua- 
ries, without again describing their construction* 
iThe waters of part of the neighbouring hills enter 
tEhis enclosed space, and run off with the tides, of 
which, at low water they follow the channel: ther 
small stream formed by them is called the Yizr^ an^ 
gives the name of Yarmouth to the little town whiclt 
is near its discharge into the sea in the northern pam 
of the island. 

612. Having crossed a small ridge of hills at ttm^ 
extremity of the actuary ^ I entered a wide armd 
teautiful xidle^ following the inner foot of the clmlfcy 
bills, in a direction parallel to the coast, which is st 
no great distance. How could a large xiaUy in ttxis . 
position, have been excwoated by running water^^^ 
when it is impossible that any stream should ha^^^e 
been formed there ? Beyond this vale, I came to tine 
|>oint whence the chalk hills rise on both sides «f 
JFreshwater gate ; those on the west extend theiraa- 
selves in a long promontory terminated by the J^eedlr^^ ; 
'but to the breadth of this promontory are added oth- ^t 
species of strata, lower th^n the chalk ; and these, Wk^y 
their projection to the northward, form on the west^^ ~rn 
side Alum bay, above described by my nephew. I 

(Etscended this promontory, which is nearly thi ee 

miles in length ; the chalk is here partly covered w ith 

$andy and there is only a thin down on the surfa-^e. 

:hfi 
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The wk already mentioned rises, till it terminaltet 
with little depth betM'een the highest part of th9 
c\alky promontory, and the lower strata of a dif- 
ferent nature, which are cut down abruptly towards 
^^* Alum bay on the west, and Totland bay on the easfc 
fc this prolongation of the vale, here rising and 
iseparajting the two species of strata^ the grass is so 
thick^ that the transition from one to the otiier can* 
not be observed; but its section appearing on the 
3ide next Alum bay^ it is there seen that, among the 
nearly vertical strata^ those in contact with ihe chalk 
are oi pipe-clay, and that those which follow, pa8» 
through different shade$, till they become brown. I 
did not descend into this bay, as it would have taken 
up too much time, and was besides unnecessary, smce 
iny nephew had described it ; however I learnt afber^ 
^ards two interesting circumstances respecting the 
^ve strata ; the first i$, that one of them is alunu^ 
^^; and that, having been worked for some time to^ 
^^ke alum, the bay has thence derived its present 
^aipe ; the other, that, among these nearly vertical 
^^illaceotis strata, there is one of a sand so pur^ 
^at it is carried as fer as Bristol to be used in glass^ 
«Ou8es ; it is worked chiefly on the side next lotland 
•»y, where its section also appears* 

613. There is a very high light-house at the ex» 
'SiTcmity of this promontory ; I ascended thither, and 
"sd from it a fine view of all the western coetst, as 
fer as Portland island; but in this spot my interest 
^to (fhieiy engagpd by a fiamily in which I was re^ 

ceived 
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i^ved wkh the greatest hospitality; the good«> 
Rumoured and amiable characters of all the indivi- 
duals who composed it appearing to render their 
situation very agreeable to them, though nearly as. 
much sequestered as it could have been in a desart 
island. This family consisted of a husband and wife^ 
and several children ; they were comfortably lodged 
in the lower part of the light-house ; and their kind- 
uess, not confined to each other, was extended to all, ' 
the living creatures around them in any degree capa- ; 
ble of being domesticated. Besides a brood of..j 
Bantam fowls, which flew up on their knees, I saw ' 
some rabbits, which I took at first for tame ones ; 
but I found that a colony of wild rabbits, from a large 
warren on the hill above Alum bay, bad come to 
settle on this promontory ; and that as those belong-, 
ing to the burrows near the light-house were never, 
molested by its inhabitants, but were occasionally, 
fed by them with cabbage and lettuce leaves, they, " 
frequented the house with the utmost familiarity, 
freely entering and going out ; being pleased with 
the caresses of the children, and often jumping into 
their laps. When I expressed my pleasure at seeing, 
so much hospitality extended to animals, they desired 
me to raise my eyes to the cieling, where I saw an owl 
at roost on a wooden frame purposely suspended for 
him by strings: he did not discompose himsdf, when 
I went under it to look at him ; but only cast his eyes 
downwards, to consider me in return. This owl was 
perfectly at liberty; and they told me that, when it 
grew d^rkj he flew towards the window, expecting 
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"fiiem to open it, if the door was shut ; that he spent 
the night abroad, preying on the mice, which then 
frame likewise out from their holes in the down ; and 
that in the morning he watched till the door was 
opened, when he brought in with hkn some of th€^ 
mice that he had caught, in order to finish his repast 
on his frame, remEiining there till tiie following night : 
when the ground was coyered with snow, they* gave 
him occasionally pieces of meat. In the summer, 
the children went to school at a village two mi\ei 
[ from this spot ; but when the season became %M 
severe for them to walk there, the father and mother, 
]and an elder sister, ccHitinued their education* 

614. Besides the cordial hospitality with which 
||;this family treated me, the fatther acconipanied me 
round the promontory, as well on the side next 
Akim hay, as on that opposite to it, abruptly cut 
A %)wn in the same manner ; and it was from him that 
tvl I learnt the circumstances relating to the t^'o abovd 
\ts| mentioned ^raia on the former side. We then weal 
0t^ (m to the Needles^ to iny nephew's account of which 
^^ 1 shall add only a few circumstances. These pyra-' 
iiei ftids are destroyed in succession by the weather: 
^^\s strata being nearly vertical^ the surfaceis- shi- 
^'cred by the frosts into laminae, afterwards detached 
wid carried dway by the winds ; on the neighbouring 
rtige, the soil of the down is entirely composed of the 
Pigments of these laminae, and has been gradually 
elevated by them, within a certain distance, in a very 
perceptible degree. But this prompntory^emg very 
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iiaiitow, the winds, widening the fissures which ititef^i 
sect it^ form !from it new needles, by shaping inta 
pyramids the parts thus separated from each other^ 
when they have opened for themselves a free Girculft« 
tion around them< 

61^. Besides ihejfilifiti/ strata intefposedf between 
those of chalk, which dip so rapidly, the chalk itse 
contains a great quantity of small Alices scattered 
through its mass ; these are in general of m oval fori% 
from the size of hen's eggs, to that of small beaoa^ 
thus resembling those which are desseminated ovef 
the hills on the borders of the Chesil banL and eonw 
pose that bank itself. In my former works> I havtt 
explained my reasons for considering these silkes^ 8oa&< 
tered over the surface of so many soils, as proceedii^ 
from the decomposition, on the bed of the ancient sef^ 
of the chalky strata wherein they were contained* 
None of the causes, acting on the .continents siooQ 
they have existed, can account for the disseniinatiof 
of the .^i/ice^ on hills, of which the mass consists, (^ 
strata of a very different kind ; and to this consideta# 
tion I shall more particularly return on ^ future 0fiC9> 
sion. Here, however, thece are c/uUhf hills ;,wA 
these may assist the imagination in representing If 
itself a transportation of some kind ; but in the ya«f 
extent of countries described in the first volume of 
these Travels, which are every where scattered witl^ 
siliceous fragments, there is not the smallest appwf 
ance of chalk ; besides, among the latter silices, tberf 
are some jotf cotouu^s .which I never saw among tbose 

belong* 
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1>eloDging to our chalk : and on the banks x>f the Rlime 
and the Moselle there are, among gravels of various 
species, agates^ onyxeSj and calcedonies, still covered 
with their crusts ; and these are all, no less visibly 
than our commonJlintSy stones formed in calcareous 
strata of a kind no where found at present I shaU 
Ktuni to this subject on a future occasion. 

• » 

€l6» I quitted the light-house early in the after* 
MOO, and first proceeded towards the opening of 
vbicfa I have spoken, on tiie southern side, named 
freshwater gate. In my way back over this high 
promontory, the island towards the east had the ap^ 
pearance of a plain, slightly undulated, and vei'y fer- 
tile, with several ridges of hills passing across it ; but, 
IS I descended the slope towards Freshwater gate, I 
9m this apparent plain dissected into small hills ; 
nd the nearest of the larg^ hills, which are of chalky 
80QD intercepted my view of the eastern side of the 
itland. When I had reached the lowest point of 
tbb intersection of the lai^ hills, I went down to 
tbe hamlet of Freskumter gate^ consisting only of a 
fev fishermen's houses. The hill on the eastern side 
of this passage rises gradually, covered with downs; 
% I that on the western side is cut down abruptly in the 
Bpper part, and discovers a section of chalky strata ; 
^\ but they are broken^ and in such confusion, that it 
is impos^ble to judge of their real direction. The 
dope under this section shews, at the top, only frag- 
ttttots of chalk ; but bekm^ it is covered with argilla- 
ceous sand. '^ Freshwater hay^ which extends towards 
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Toad Ke8 ovef low bill^, along the foot 6{ the ettU 
nences of chalk ; the surface of. the former^ down t0 
a certain depths is coinp6ded of Argillaceous and 
sandy strata, covered with a quantity of ttiictoirtr 
gravel ; but under these strata is tiffie-stone, ti^bici^ 
in some pldces, shetirs itself near the suriilce : I M#t , 
ih my vvay^ some houses that were built of it ; add 
higher up, I observed thd quarries Whence it waa* 
taken ; they were at the foot of a chdlky emineniQe ? 
but all the surface of the low hills being either coverol 
i^ith grass, or in tillage, I could not discern the points 
of jiinction of the different strata. Among thesli 
hills advance some branches of the eminences df 
chalky having their exti*emities abruptly cut off ttvi 
wards the low grounds: as I descended towanto 
Newport^ I passed under several of these branches, 
presenting great sections of chalk; but I could not dis- 
tinguish tht[3 strata, nothing appearing there but 
rubbish. 

620. Having arrived at Newport at five o clock, ft 
employed the rest of the day in walking about the 
town, which is very neat, and in visiting its environs-^ 
This is a sea-port, though nearly in the centre <rf the^ 
island ; because a vale^ five miles in length-, haivio^ 
happened, at the birth of the island, to be below thcS^ 
level of the sea, became an (estuary , which opens at. 
Cwves harbour^ and extends itself inland as far 9A 
Newport; but it is very much filled up, like all 
similar arms of the sea, so that only smiall vessels can 
come up to the qnay at the bottom of the town ; 

these 
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\h€se tac&tnA with the tide, and remain agroonci 

when it retires; A canal surrounds the town, into 

Which, Opposite to the port, fall two small streams, cal-* 

led iheEast and fVest Medina, from the liamesof two 

Iftdes of the island, whence they arrive, and where 

ihey are formed by the springs issuing from the sides 

of tiie combes. Both these streams, id their re^ 

spectav^ channels, have their level kept up by several 

dams, for the purpose of producing fells for mills ; 

below the town they unite together, and continuing 

ttieir <^arse at low water in a single channel, along a 

great part of the aestuary, that part is called the 

River. I ascended the hills on the east, with the 

intention of obtaining a view of the upper part of the 

iBStuary ; but I could not see the bottom of the vale^ 

Whidi, being narrow and winding, was concealed by 

the slope, as far as my sight extended^ 

Oct. 13. I iet out from Newport at half past nine 
in the morning, and went towards Niton^ a village 
at the distance of about nine miles, situated On the 
southern coast, near the point where the island is of 
the greatest breadth. I first ascended between two 
Wttinences of chalky separated by a fine vale j after 
v^hich, those eminences retiring on both sides, I came 
into a country, where, from the rural aspect of the 
k)w hills, extending to a considerable distance, I 
to^W have forgotten that the sea was so near. The 
foad, in passing over some of these hills, is cut down 
to a great depth; and in the lower part of these 
J sections appear very regular strata of a reddish ar- 
A ^ a gillaceous 
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liliaceous sand: some of this sand having been - 
washed by' my nephew, he found that its colour pro- 
ceeded from the day mixed with it ; the sand itself 
consisting of ti^nsparent and colourless grains. On 
these strata^ there are accumulations of sUiceous gra- \ 
vei mixed with sand ; their thickness is irregular, being 1 
from one foot to five : in some places^ this gravel | 
forms the surface; but in others, the sand covers it*'^ 
to a great depth. These different strata follow very 
regularly the slopes of the surface ; but in soma- 
parts, they present their section on the sides of the j 
combes. 

621. The soil of these bills rises gradually towar^i 
the coast; and the highest ridge of them, of which 
the surface, much int^sected, is covered with the 
same siliceous gravel, produces nothing but hea(t| 
and furze* On the opposite side, they descend te» 
wards St. CatJierines Tower^ and Niton whither I 
was going: here, the country is again cultivated j 
and I saw the houses built of a very hard sand-stm, %i 
which makes no effervescence with aqua fortis, andof j 
which the parts freshly broken show a shining gndiu 
The strata of this particular class form a great feft*; 
ture on the coast of the southern part of the islandi 
and the road is in some places cut through their i 
mass: on the side of a combe descending^ towardi| 
Niton,, where a section of them appears, they are itti 
in a very great disorder, resulting from their numer- 
ous fractures. 1^ 

Jew 

622. On 
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622<i On arriving at Niton^ which is near the sea^ 
I saw on both sides a great breadtli of coast, formed 
^f the ruins produced by the catastrophe whence re- 
sulted the present bed of the ocean ; for no cause 
now existing on the continents can have occasioned 
«o vast a chaos. On the eastern side, at a great 
distance from the sea, there appears above tliese 
grounds a large abrupt section of the sand-stone strata ; 
under which the slope descending towards the sea is 
composed of great masses of these strata heaped oa 
each other, and buried, more or less deeply, under 
other materials, which are covered with grass. I 
•approached the foot of this abrupt side, and found 
its aspect very picturesque, on account of its many 
ruptures and pr^ojections, akd because, as the stone is 
unequally eroded by the a!ir, its^urfigice appears to 
d[ be carved into a kind of coarse filagr,ee. TV^chaU^ 
eminences rise above this section of the strata of 
sand-stone, which, in this part of the country, seem 
to form the basis of the ckalL Nea^r Nifouy these 
^eminences do not come to the edge of the? above 
section, there. being at their foot , a. .pertain space 
nearly horizontal, where a soil, compo^d of their 
itibbish with that of tlie sand-stone^ is brought iiUo 
tillage ; but the eminences of chalk gradually ap- 
^pcDaching the edge, aslope consisting of thi^ rub- 
bish is at last formed from their summit down to the 
«oil composed of the Jarge fragments, and by this 
slope the section of the sand-^tQue str^t?^ is entirely 
(oncealed. 
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623. In one part of my way eastward, I sa\¥ t 
surface of the space beneath the rocks, over whi 
the road passes, «o entirely covered with large mass 
of these rocks, that it is left to its own spontaq^o 
products, the grass, with 9. few bushes, evej 
where overspreading them. Farther on, smalh 
fragments having filled up the intervals of thes 
masfiies, or rkther, perhaps, not h^.viqg been wa^he< 
thetfce by ^e waters, the surface is capable of beinj 
titivated ; and in this zone, which is of considerftbl 
breadth, stands the village of St, Lawrence^ Tb 
%ame soil continues to the point where the eminepoe 

• 

k>i chalk at }ast extend their slopes over the edge « 
the strata eisand-stoncj and cover '\% wjth their owi 
%tigmehts, down to the Itvel of the cultivated lapds 
^nd ^from ¥h& rapid declivities of these slopes, on wbio 
Nthere is ohly ^ thin dowp, this spot is called Ste^ 
HiU* * ' 

<^4: The Allowing eminence of chalk has tb 
^ame ^B(mifwe down: the low soil of the coast her 
^^ses graduatty -along its foot; and on a promontOT 
fenhed by thfe lai;ier, my worthy friend Mr. Thoma: 
BowDlJEii had a-country house; it was long since wi 
'had'ml^, and I rejoiced in an opportunity of seein 
'Yhra again. I arrived at his house at about tur 
Vclock, but he had been absent for some days; horn 
ever I leafnt that hp was ekpected at hopae in tb 
evening, and wa^ pot to bring any company wit 
him; wherefore I deterniined to stay there thi 
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day, and I employed my time, till his return, in ob- 
^rvJog the neighbouring ground. 

525. The house is situated very near the cha& 
bill, of which the declivilyy is so rapid^ that the sheep 
canoot graze on it in any other manner than by form* 
ing for themselves transverse tracks, at such a dia- 
lance, that these animals, by the motion of their 
kads, can reach all the ^ass in the intervals^ be^ 
tween them« There are even many places, where 
it has not yet been possible for the tucf permanently 
to fix itself; ibecause^ the whole slope being com* 
ipo$ed of>rubbish only, the great rains cause parts qf 
it to slip down, withthe gi^ass which is on them ; and 
.wlien the sur&ce is .thus stripped of its coverings it 
li^.bng, time, before suqb herbage as gradually oveir- 
^pr^ad^ itjQs^n reprpduce on it the vegetable ewrth 
oece3sary for the growth x)f new grass ; so that,: i&a all 
•these slopes, white patches here and .there appear. 
I. shall speak: hereafter of all that art has done for the 
ioiprovement, of this place, oonfining myself for the 
iresent. to the natural terrace, on account of which 
this spot has been chosen for the situation of a cbun- 
Iryliousa 

'626. This terrace stretcheis forward acroas ' the 
JoQ^e soil in a promontory, terminating, after a deepitt- 
^tiQn, in a small mount, where Mri Bowdkrlias built it 
^Oa«i!prrhouse, which commands the sea^ and whence 
*here is a full view of rtiis extraordinary coast The 
**teral slopes of this e;ctremity of the promontory are 

very 
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▼ery rapid, and planted with shrubs ; those of t| 
broader part, less steep than the former, are coverc 
with turf; J descended the eastern side, the very unequj 
surface of which, though grassy, shows it to be com 
posed only of large masses fallen from above. ] 
went down by this way to the searshore, near the vil 
lage of Bonchurch ; and I found there a strand a 
considerably breadth, extending both to the east anc 
to the west undet the cliffs, which are very differoij 
in their nature on these two sides, those on thewesi 
belonging to the promontory, and those on the easi 
-being the immediate foot of the high hills. I firsi 
proceeded along the latter sid^, pq a beaoh compose^ 
of siliceous gravel ; and I found the cliffs, which an 
about one hundred feet in height, to be a section Q 
the strata of sand-stfrnei for, in this part of the coasl 
the eminences of chalk retiring by degrees, as the 
do on the Niton side, leave at their foot a wide tei 
race pomposed of the sand-stotfe strata. It appear 
that the fragments of this stone falling on the beach ar 
decomposed by the sea*water ; so that, when the tid 
is in, the waves still beat against the foot of the cliffi 
which continue to crumble down ; but thefe ar 
p^rt^ where, the beach being broader and higher, th 
deg]rac|at)Qn hai^ ceased, f^nd the cliff is re(luced y^\ 
a slope covered with grass : I followed it to the poii 
called Hunnose^ where §iandown baj^ begins, wbic 
tqfp^ to the N. N. £., and at the other extremil 
of wbic|i I s^w Smdffwn Fort, standing on a cape ^ 

^27. Havir 
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6i7. HaTing returned to Bonckurchy I tbenod 

proceeded westward on the strand continued under th^ 

abrupt extremity of the promontory which advances 

in the front of Boniface down. After passing tbe^ec^ 

tion of the grassy slope, I followed dilFs less high thaa 

those on the eastern side, and presenting at first tb^ 

lection of the strata of a soft sand-stone, seen to de«- 

scend rapidly behind, under a thick covering of 

loose soil. Afterwards I came to the bottom of ^ 

combe, which rises towardu a chalky cliff, a^ 

high as those of sand-stone on the east ; and here th^ 

nature of the promontory changes^ its section showing 

masses of chalk without order ; the soft fragments 

of these, mixed with the siliceous gravel on thestrand, 

rendered it extremely fatiguing to walk there* Wheoi 

I had passed the promontory, beyond which the 

ground descends In a grassy slope to the strand, I 

finmd farther westward the beginning of sonie lower 

,cliffs^ formed by the fallen masses of the sand-stone 

Btrata, detached, from the section seen above the 

chaos of the fragments which compose the low 3oU 

4^nm Niton to Steep-hill^ 

688. Returning hence tovfBvds Boniface down^ I 
•ficended the grassy slope which separates tiiese two 
Unds ef cliffs, and found on it, partly buried in the 
loil, a nuipber of large projecting masses, belon^ng 
to the strata of the hard sand-stone. Here a greats 
subsidence of the strata has taken place, attended 
^ith greater disorder ; so that np masses have rch 

m^ined 
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«Muiwl iof sufficient height and continuity to fbr 
cliffy towards the sea* 

' 6S9* By this way I went baqk to the house, when 
I had the pleasure of finding Mn Boivdler returned : 
liftving been informed of iny arnival, be received lOje 
in the most friendly manner^^and I spent with him sq 
neveijiing equally interesting andagi^eeable. I cominuoi* 
seated to him my idea respecting the phenomeofi of this 
part/>f the coast ; namely, that its extraordinary &xm 
proceeded from the ^ubsidenco, beiow the bed of the 
.0ea, of the whol03pass.oftbe.^rtzfi7, as well of jONif- 
jiTane as of c^/i^, 4:)riginally BxtendiDg themselves (« 
ihat side { the high ^ectum^oi these strata^ and the 
lieaps of their fragments which compose the low soS 
•from Niton to JS^eephill snd the promontory befoK 
Boniface dawn, remaining as signs of that eveqiE 
This conclusion agreed with his own obseryatioDSJ 
«Tid he obligingly offered to sliow me the next dw; 
tome circumstances, which Liiouldncit yet have jpe- 
inark^d, but which had been brou^it to view ic 
forming the foot of the hill dpw^ to the teirao^ *Vot»w^ 
pleasure ground. 



'I * 



' Oct. 14M. In t^e'momi^g, -Mt, Bbwdler led jaae 
first to the foot of Bamfaoe dawn, uvkAet which his 
tjniuse stands. I have said that, in tliisipart €»f .the 
icoast, the chalky eminenoes advan<te so- nesir to ths 
•sea, that slopes of their rubbish hav6< covered thfl 
Section of the ^r4ita of sandrstoae. On the west sb 
-(he |)^()montory whigh 1 have described, a slope c 
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this kiod e^^tends itself down to the lower soil ; Wt 
in the part where the promontory projects, the rulK 
bisb hairing been cleared away at a ceitSin height on 
^^1 (he ^ope, the section of the sand-stone has be^ 
^^i fouody and has proved very favourable to the embd- 
^' Ibhment of the place. The strata in tiiis aeecion 
forming several sitnall terraces, wherein tb^ ai^b 
much fractured, trees have been planted here, the 
roots insinuating themselves through the fis^res; 
ftod thus a wood has been produced on the slop^ 
wi^ch, coming down to the promontory, extends it- 
self on both sides of (he space occupied by the how^ 
with its offices and gardens, and a fine lawn enclostd 
with a railing. In the wood on the rapid slope above, 
walks have been foriped alpng the stony terraces, with 
windbg paths from oqe to another; seats being 
made in some natural grottoes, and benches placed 
^fore such openings in the wood as afford fine 
Wews of the sea or of the coast. Below the cbaU^ 
iUid above the section of the stony strata, a spring 
l^veakes out, which has been so directed as to pup* 
'duce small cascades, recei\red in basins, oDe belour 
'Another, hollowed pqt iq projecting parts of the 

630. Mr. Bowdler and I afterwards ascended, by 

~^ fitoep grassy slope, to that part of the eastern clift, 

'^here, as I have said, the chalky eminences begiii 

to recede, ^nd leaye the san4-stone strata *>ncotcred. 

4^hese form a terrace, at first only overspread with 

,• ft 

Etiss; but^ as it extends eastwardi it inprf^ses to a 
* * ;. sufficient 
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•ulfident breaddi to bave its soil, consisting of nx 
bkh, brought into cultivation, as is the case on tl 
^iton «ide: The edge of this terrace, forming th 
top of the difis already described on the eastern side 
shows all along the abrupt section of the «aad-stoQi 
strata, under some part"^ of wliich are accumulates 
(the materials that have crumbled down. We de 
isoended hence by an opening above Bonchurch^ pra 
aenting lateral sections of the strata in the projectiaj 
partsr where they are seen to incline backwards, a. 
paii»aing under the eminences of chalk. Here, havio] 
itppoiiited my chaise to meet me, I took leave of Mf 
Bowdler, with a very grateful sense of all the mark 
of friendship which I bad received from him. 
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^3 \ . Before I qudt this part of the coast, wher 
every thing denotes the subsidences^ down to the bol 
torn of the sea, of a great extent of the same strat 
that present their sections on this southern qind high^ 
part of the island, I shall relate an event which tQ{ 
place ou the same coast in 1 799, and which was cqa 
municaled to me by my very amiable and respect^b 
friend Mrs, Harriet Bowdler, whp gave me. 
copy of a letter from a person at Niton to the own< 
of an estate in the neighbourhood, dated the nini 
of February in that year. The following is an extra 
pf it. '* Yesterday I w^.s desired by your tenant, Fa 
'" mer Hebvev, to go down to Fitlaniky to take 
^ view of your cottage there, in ordcir to commuf 
'* cate what follows, About Tuesday last, the wl|q 
-^' of the ground, from the pliff above, w^s spep 

motto 
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'^ motion, which motion was directed towards tfici 

" 3ea, nearly in a strait line. Hervey perceived the 

,- " house to be falling, and took out the curious anti- 

" que chairs. The ground above, beginning with a 

" great founder from the base of the cliffy immedi- 

" ately under St. CathermeSy kept gliding down/ 

"and at last rushed on with violence, and totally 

** changed the surface of all the ground to the west 

" of the brook that runs into the sea; so that now the 

*' whole is convulsed and scattered about, as if it had 

' been done by an earthquake. Of all the rough 

Aground, from the cottage upwards to the cliiF, 

^ere is scarcely a foot of land but what has changed 

^te situation. The few trees by the cottage, at 

^^e base of the rock, have changed their situation, 

^Ut are not destroyed. Hervey wanted, when I 

^€15 there, to go into the house to fetch out some 

'**! fling articlesj but I dissuaded him ; and very 

>^ell I did, for soon after the wall to the west sunk 

• 

*^to the ground. At present, there are every 
'^'^liere chasms where a horse or a cow might sink 
^cwn and disappear." 

632. This is not an accident of the nature of that 
described at Lyme^ (^. 55 1,) consisting in the fall of a 
J^^s from a cliff composed of soft strata^ to which 
^^nne other cliffs of the same kind are still liable : it 
^ similar to those still sometimes happening among 
fountains, on the slopes composed oifragments ac- 
cumulated against the abrupt section of stony-strata^ 
^ther at the epoch of the catastrophes which pro- 
duced 
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6| bbh, which may have slidden down from similtf 
P^l causes. 

* I I 

itE 

^l* 834. I set out from Bonchurch at eleven o'clock, 

ifld proceeded towards Brading harbour , situated at 

tbe eastern extremity of the island. At some dis* 

tance, I ascended on the terrace formed by the sand* 

?l itonc strata, the breadth of which increasesi because 

^1 the eminences of cAa/^* recede, turning towards the 

^1 Borth; in particular, they fall back suddenly from the 

poad, at a point were there is a wide and deep cleft 

if ftom the top to the bottom of their mass : when I 

again approached them, beyond this great chasm, I 

distinguished the strata of chaUcj in a section abov€l 

the grassy slope; but I saw only rubbish, either in 

this slope itself, wherever any part of it was without 

grass, or in that by the sea-side. As I proceeded 

^tward, the distance from the eminences ctf chalk 

continued gradually to increase, and I came to the 

Milage of Shanklin^ situated in a combe extending 

^own to the sea, the soil of which, though covered 

^'ith grass, is evidently a chaos of ruins. 

635. F^m hence, following Sandawn bay at some 
*i^tance, I crossed several ridges of small hills, which 
rminate at that bay in cliffs. These hills appear 
be of the same soft sand-stone that is found at the 
^*>d of the promontory of Boniface down ; but I saw 
'^Icewise here and there, on the borders of the road, 
me sections of the hard sand-sione. The upper 
rt of tbese hiUs is covered, to a great depth, with 

the 
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the same loose soil which I liave describedl id thd Wm^ 
from Newport to Niton, consisting of strata of jel^ 
lowish argillaceous sand, with thick accuotulationsbf 
flints^ sometimes on the surface, sometimes U a Cer* 
tain depth between the sandy strata^ I descended 
afterwards into a large vale, which terminates also 
at the bay pear Sundown fort^ and is crossed on a 
long causeway, or dam^ with openings for the passages 
of the land-waters. This is evidently an ancieDt 
^estuary filled up ; for the whole vale consists of 
meadows, very rich above the dam, but not so good 
below it ; because^ as I was informed, notwithstand^ 
ing a dike in its fronts it is sometimes inundated by 
the seai 

636. I then proceeded towards ^rading^ a villdgj 
situated in one of the intersections of a ridge of emi'^ 
nences of chalk, which extends from the interior paii 
of the island in a direction nearly eastward, begins 
ning near Newport, and terminating at tbe^ea. The 
first of these eminences, on the east of that town, ift 
St. George^s down, which I have already men* 
tioned ; after this, there is a great interval occupied 
by low hills of a different nature: these are suo 
ceeded by Arreton down^ Aahey dmvn^ and Bpa<&ig 
down ; and then, after another great interval, follows 
Bembridge down^ terminating at the sea in a promon* 
lory called White cliffy or Culver cliff. The latteif 
interval is an ancient cestuary, near which is Brad* 
ing ; its opening to the sea being the gulph called 
Brading harbour. The waters issubg from all ttK 

combe 



(SSw^e^of the S- E. part of the island unite tdgethef 
to form a stream, which follows all the turns of the 
feet of the small hills, and finally falls into this aestu- 
4ry, nearly filled up, like the gnlph itself, by the sedi- 
merits of these land waters, mingled with the sea- 
iand \ the part nearest to Bradwg is converted into 
fine meadows, through which the sti'eam winds in a 
wide channel, but with no sensible rapidity : farther 
OB ia the ancient ajstuary, the grass is less rich ; how- 
ever,* though the season was so far advanced, I saw 
cattle grazing there : lastly, as is the case all along 
the coast on this side, there are hei^ in the sea be- 
ginnings of new lands, of great extent ; the sand-banks 
being already verdant in the parts which are left un- 
covered at high water. 

637. From Bradifig I went to St. Helens, at the 
ftorlhern entrance of the gulph ; and thence, passing 
by the Priory, I proceeded to Ride, This i*oad lies 
across small hills, extremely fertile j I saw on them, 
particularly, some very fine oak woods ; and the 
teme soil of at^crillaceous sartd covered with siliceous 
gravel continues to a great depth on the tops of the 
bills, as well as on their declivities. Ride is 

built on the northern slope of one of these hills, and 

• 

^ carried down to the level of the sea ; but the ac-^ 
^toiulation of the sand on this coast is so greats that, 
tt the ebb of the springs-tides, it is seen above water 
to the extent of a mile : it is sea-sand, almost pure;^ 
fcr at that time it may be passed over on foot or in • 
ft carriage; and it is brought hither from. *S5p'VA^fl(/ 
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covered with grass. We did not arrive at Sotitham^ 
ton till three o'clock. 

I 

642. This town is built on a promontory of the origi 

nal soil, at the confluence of two small rivers ; the Teei 
on the west, which rises at a considerable distance tc 
the north, and after passing by Stockbridge, enters 
the most remote part of the gulph ; and the Itchin 
on the east, which arrives Irom the north-east, bj 
Winchesterj and discharges itself on the opposite 
side of the promontory. I did not see the mouth o 
the TeeSy it being at too great a distance from th^ 
town ; but I ascended the dtstuury at the head o 
which the Itchin enters. This cestuary is also tend 
ing to be filled up ; and its most remote part is al 
ready covered with meadows, separated from th 
rest by the dam of a tide mill. The bathing-plac 
is near the entrance of this atjstuary, on a very fin: 
sand ; the river having deposited its sediment 
^bove. 

643. From Southampton I set out for Windsor 
but I shall terminate here my account of this journe 
by some remarks. I have had two motives for nc 
fearing to be too diffuse in my description of the h4 
of Wight and the neighbouring coast : the first i: 
that, by combining these details with those whic 
I had previously given respecting Portland island 
the naturalists, who, from seeing islands adjacent i 
the coasts in maps only, have supposed their sepau 
tiop frgm the land to have been produced by th 
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\a^ actions of the sea, may perceive that geological hypo- 

tlieses ought not to be formed, without an attentive 

observation of the places themselves. Those who 

enter into this examination find every where marks 

of the catastrophes and subsidences of tlie strata^ 

which produced", in the ancient bed of the sea, while 

still occupied by its waters, the cavities obsei^ved on 

the surface of the present continents, and also those 

on their borders, which now form gulphs and cestua- 

ne^, as well as the separation of islands .from the 

coiists : the sea, instead of having produced such 

effects by its supposed actions, having every where 

tended to obliterate them, by filling up with its sand 

ail these indentations of the coasts. 



644. My other motive for these circumstantial 
oiiservations concerns the history of t\\e chalk and of 
ttie siliceous gravels. It is with a view to this ob- 
ject that I have described all the eminences of chalk, 
€ts well in my road from JVeymouth to the coast op- 
posite to the Isle of JViglit^ as in my tour round this 
island itself; specifying the different kinds oi strata 
beneath those of chalky the nature of the hills infe- 
rior in height to the chalky eminences, and in what 
nianner the siliceous gravel is disseminated over 
these hills v lastly, it is with the s'ame view that I 
have brought together all the phenomena which 
concur to prove, that the separation of the island 
from the coast has been the effect of revolutions in 
tile mass of tlie strata^ and^not of any actions of thQ 
*ca posterior to the origin of the continents. 

645. By 
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645. Bv the facts of the latter class, \re are Ie« 
to consider this island as having been abandoned 
subsequently to its production, to known causes, 
^asy to be tollowed in their effects, Kow in the 
first place, none, of these causes can have destroyed 
the chalk over the greatest part of the island, and 
disengaged from it the Jlints there scattered in such 
profusion ; for all the chalky eminences are covered 
with a turfiovmtA on the vegetable earth produced 
by tlie decay of plants ; which shews, as I have else- 
where remarked, that the surface of these eminence 
has suffered no erosion from the rains. The strait 
of chalk have indeed undergone catastrophes, a: 
well as all the other strata ; but substances are no 
cjestroyed by simple mechanical convulsions, such a 
fractures, subsidences, and angular motions j an< 
yet the chalk which contained this immense quantit 
oi Jlints is nowhere to be found. Besides, no caus 
at present in action can have scattered XheBeJii?ftSy a 
y^eW over the summits of the hill3 below the chaljc 
eminences, as on their slopes, and in their vales ; fc 
J)r. Hutton's supposition w ith respect to the cont. 
nentSy that " there is no sfjot on which a river mp 
•* not fornncrly have run," cannot possibly be applje 
to an island : no river can have corpe from any di- 
$ance to run on thpse suipmits ; and if the gravelsb^ 
been carried along by the rain-waters, it would all h 
collected in the lowest parts, and even buried ther* 
as it i3 in allpvial soils, under the earthy particle 
which have everywhere been the latest deppsites i 
ti)P3e waters, 

646. ^'Q^ 
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646. Now what I have described in the island is 
in all respects similar to what is observed on the 
neighbouring continoit^ under similar circumstances; 
so that the conclusions are the same, and concur in 
confirming that, which I had drawn from facts of 
various kinds in my Lcttres mr fUisioire de la 
Terre et de VHomme^ and have already repeated 
^bove ; namely, that the fiints scattered over the 
surface of such large tracts of the continents, at pre- 
sent containing no chaik^ proceed from strata of that 
substance which were diswlved on the bottom of the 
ancient sea, after its liquid, by the chemical precipi*; 
tation of subsequent strata^ had become capable, in* 
some parts of greater or less extent, of redissolving 
the substances before precipitated from it I will 
not repeat here the facts relating to this theory al-. 
ready indicated in my former « works ; but I shaU add 
3ome which directly prove that the siliceous gravel 
existed, in its present state, on the bottom.. of the 
ancient sea ; and these may be expressed under this 
general form : that, in various places, this gravel is 
intermixed with marifie bodies ; as in other spots, of 
^hich J. have given examples in the Elerneniqrj/ 
Treatise J similar bodies are found amongst the gra- 
vel of primordial stones. A first ejcample of, this in 
the siliceous gravel is found in the crags of Suffolk 
and EsseXy which have been already the object of 
^ur attention in the present volume ; for the .^Ae//^ 
*o well preserved in thosfe strata are there 'mingled 
^iXh gravel of this kind. A second example has 
ft-|>peared in my nephew s description of Alum bay^ 

(§ 600) 
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(§ 600) where a stratum oi pudding-^tone, composed 
of siliceous gravel, is found between argillaceous 
strata which contain marine bodies ; he met with ano- 
ther instance of this at Shooter' s-hilly above the 
Thames, near London ; and I also observed a similai 
qase near Brentford. 

647. It is then evident, that the siliceous grqoef^ 
now coveinng such extensive parts of the continent 
bad already been disseminated over the bottom o 
the ancient sea, and consequently was lying on Uk 
continents at their birth, when the sea retired to ifa 
present bed. I think I have been .also authorizec 
by other facts, and by chemical discussions, in tBj 
conclusioiiy that these JUnts belonged to strata aj 
chalk dissolved in that ancient sea. I shall not re 
peat these remarks, when I speak again, in my nex 
journey, of the phenomena of chalky eminences ; 
shall only point out the phenomena themselves 
which will be found every where the same. 



Journey from Weymouth to the Part of the Don 
sETSHiiiE Coast called the Isle of P^jrbeck 
and to the Gulph of Poole. 



August \5th^ 1805. — I embarked at JVeymouti 
in a small vessel, to go first to Swanage, in Sandwia 
bay, at the distance of about twenty-one miles to thi 
eastward. . ^ 

648. Th 
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^i 648. The wind being favourable for our keeping 
as near the coast as the depth of the water would 
permit, we first crossed JVtymouth bay, and then 
came to the fisherman's cove, on the east of it, near 
which, in a former excursion, (^ 585) I had proceeded 
some way inland, in order to observe an insulated 
hill with a chalky summit. From this point east- 
warcl, the sea is bordered with very lofty cliffs of 
chalky being the abrupt extremities of several ridges 
Gj of hills, coming down from the high chalk hills, and 
separated by combes, some of which form only in-' 
flexions on the top of the cliffs, and others descend 
(io\ni to the shore. Whoever shall attentively ob- 
ftapve coasts of this kind, by no means uncommon^ 
will easily perceive, that funning waters cannot have 
excavated combeSy termitiating like the former of these 
above the level of the sea ; for they receive only the 
inimediate waters of the rain, and of a few springs ; 
and the turf covering their sides, and growing on the 
Vegetable soil which its own decays contribute to 
produce, proves that no erosion takes place here, 

649. We proceeded towards Luhum^th cme, where 
the village of West Lidworth appears in an excavai* 
tion of the coast ; and we next cam^ before TVorth^ 
harrow bay, where another opening in the cliffs dis- 
closes to view a very spacious interior amphitheatre. 
This opening being narrow, in sailing before it at a 
<^2rtain distance, from west to east, the village of 
^ast Lulworth is first seen, situated in the eastern 
part of the space within ; then, near the middle, ap- 
peals 
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pears an insulated hill, on which is Lulworth castie 
with its park ; afterwards, as this hill vanishes from 
sight, the western side of the amphitheatre is in its 
turn discovered. Only a small brook issues from tht 
combes of this vast space, which, when attentively 
observed; cannot be taken for apy thing but a great 
subsidence^ 

,. 6^0. The scene soon changed, as we advanced 
further. e?ist ward. The hills of chalk receded to a 
greater distance from the coast, which was bordered 
with smaller cliffs, the sections of low hills, consist- 
ing of strata oi lime-stone. The seashore also 
changed very much ; before we reached this part, ve 
had been obliged to keep at some distance from the 
coast, the ^ea being shallow near it ; and there the: 
cliffs bad been bordered by a strand, high and broad 
in a greater or less degree ; but when , we arrived 
under the Ibne-stone cliffs, we found no strand* the: 
^ea being very , deep ; and the masses \vhich haves 
been detached, from those cliffs, and have fallen intoi 
the water below thein, not having yet risen to its; 
level, they shew themselves only here and there at: 
Ipw water. Here we saw nothing but rocks qut: 
down abruptly even below the kvel of the sea, ex- 
cept in one place, where, in the catastrophe which 
determined the form of the coasts at the time of thq, 
great subsidence, whereby the present bed of the sea 
was produced, the rupture of these strata of liine- 
sjtone having taken place farther in, a small vale wasi 
formed, between their section and a long ridge qr 
(^etached masses which borders the coast. 

Q6\. Here 
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551. Here begins what is called, I know not why, 
the w/tf o/' Purbeck ; which is properly a certaint' 
hilly district, belonging to this coast : its most pro- 
jecting part is a cape, called, in most maps of Eng- 
land, St. Albans head; but in S^hth's map oi Dor* 
^'^ setshirCj which I have used, it has the name of St^ 
Aldkams head^ and that of St. Aldhams chapel is 
given to a church on its summit. Beyond this cape, 
there are quarries, half way up the cliff, of one of 
th^ kinds of Ihnestone^ transported to different prfrts 
of the country under the title of Purbeck stoiie. 
Only one particular stratum is worked here, M'hich 
lies between other strata, and is distinguished by its 
splitting into flags, three or four inches in thickness, 
used for the pavement of courts and halls, and for 
tlie side pavement of streets. It is already worked 
a considerable way under the superior strata, which 
are supported by pillars left for that purpose. All <= 
tHese strata have undergone catastrophes, either pre- 
viously to the birth of the continents, or at that aera; 
for they are inclined towards Sandwich bay ; and 
irioreover, they are full of fractures and dislocations ; 
that, after some of the inferior strata have passed, 
consequence of tliis inclination, below the level of 
^He sea, they again appear above it at some distance; 
*his is frequently repeated, till, at Peverel pointy the 
'^^hole mass of the strata, havijig passed below the 
l^vel of the sea, forms there a ledge of rocks, shewn, 
^'hen there are waves, by the breakers, and indicated 
^^ maps by asterisks, the usual mark to express 
X'CH^kg under water. 

652. This 
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6S£. This is the entrance of Sandxvich hay^ tfa( 
geological aspect of which is very striking. Thii 
bay opens to the east ; and while its southern pari 
is composed of 5/rj/« oilime-stoney reduced, by theij 
fractures, into terraces, one below another, down U 
the level of the water, a high chalk hill rises on th< 
northern side, forming towards the sea lofty cliffs o 
chalk ; and ridges of both these different kinds extenc 
themselves inland, embracing between them a larg« 
rale covered with meadows, the lower extremity a 
which forms tlie head of the bay. 

653. The small town oi Swanage^ where I lande< 
at half past four, is situated at the foot of the /im 
stone hill behind Peverel pointy and extends itse! 
along the side of the bay, and a part of the vali 
Immediately on my arrival, I set out on foot to vie^ 
this bay. ' At the point where it turas, and where it 
border is formed by the lower extremity of the vali 
there cut off in small cliffs, I crossed a brook, flowin 
through the meadows, along the foot of the Ume-ston 
hill. I followed these small cliffs, which are a sec 
tion of the soil of the vale ; their greatest height i 
about fifty feet, and their base consists of strata of 
reddish sand-stone^ covered with sand of the sam 
colour. These strata also have undergone catas 
trophe* ; for they are seen to incline towards tfa 
north, and finally to disappear under the strand ; s 
that, near the chalk hiljj the low cliff at the bottoc 
of the\ale is composed of sand alone. I was tc^ 
by tb« workmen in the quarries, that tlie limC'Ston 

straf 
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strata of the southern hills, descending towards the 
vale, pass under its strata of sqiid-stone; and at 
SwanagCy Captain Lewis, of the sea fencibles, in- 
formed me, that, from sea, the strata in the cliffs of 
the chalk hill are seen to descend in the same direc- 
tion, towards the bay following thb on the north* 
east 

654. From the observation of such phenomena as 
these, it cannot occur to the mind, that bays have 
been formed by the actions of the sea^ and the vales 
coming down to them excavated by running waters. 
What subsidences and angular movements must all 
these strata have undergone, to produce such disor- 
der as I have here described ! The sea is so far from 
having formed this baify that it is tending to fill it up, 
as is Uie case with all others : the strand under the 
low sand-stone cliffs consists of sea-sand almost pure, 
and extends itself beneath the water with a gentle 
declivity ; it is here that the bathing machines are 
kept ; and at the foot of the cliffs the waves have 
formed a very wide beach, composed of siliceous 
grayel, excepting near Swanage^ where this is mixed 
with calcareous gravel. As for the quantity of the 
water which passes through this wide vale, I have^ 
tnentjoned a brook flowing along the foot of the 
Jinae-stone hills. In following the cliffs of sand- 
stone I crossed another rivulet on the beach ; and 

^hen I came to the chalk hills, I saw a third, which 

• 

issues from an interval between the foot of those 

hills and the soil of the vale, and is so small, that it 
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loses itself in the gi'Avel. It is therefbire ^vet^ ^tiy 
impossible to ascribe this vale to the action of rufi^ 



mng watcts. 



655. The lower part of the chalk hill on this sid^ 
has no great declivity, and its base is Cultivated i 
but above, it rises very rapidly. I began to ascend 
it in the interval just mentioned, following the sheep— 
tracks ; and I crossed the cultivated part from fitldL 
to field ; but after thi^, the hill, covered only with 
turf formed on the rubbish of the chalky became s 
steep, that, finding myself much fatigued, and stiH 
far from the summit, I was going to give up m 
attempt, when I perceived at some distance, neare 
the sea, a row of white patches in the turf, beginnin 
from a lower part, and reaching the top. I weaC 
towards this, judging it to be a kind of path, formecJi 
by the footsteps of the country people. It prov 
extremely troublesome to cross obliquely the rapi 
declivity of the hill ; and when I came to the pathi ^ 
or more properly succession of hales, I found thenr^ 
at a great distance from each other, the vertical ris^^ 
of each step being at least a foot ; but, as the wea^ — 
ther was dry, and I had a firm footing at the bottonr:^ 
of these little cavities, I was here able to ascend th 
hill : its extremity towards the sea, which is lowe 
than the rest, is entirely overspread' with the flin 
belonging to the chalk ; but the quantity of thes 
diminished as I ascended, and the top was coven 
with turf. 
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Cs6^ This ridge of chalk hills, coming down frofrt' 
ftie interior part of the country, and terminating in 
cliffs towards the sea, forms the separation between 
Sandwich bay and Studtandbay, in which latter is 
' ^^^ the gulph of P^ote. At the extremity of this hill 
"^ I towards the sea, there is a signal post ; I went up 
^'j to it, and having made myself known to Mr. Lowb, 
'^f^l a lieutenant in the navy, who commanded there, he 
""' was so good as to accompany me, along the edge of 
the cliff, to a point which overlooked the whole ex- 
^ ^* tent of Studland bay^ and was immediately above the 
cape called Fore-landj or Handfast point. This ia 
a cape much resembling that of the Needles in the 
J^sle of IVighty parts of it having been detached in 
the same manner, in consequence of crevices in the 
chalky strata ; the pyramid nearest the cape is not 
pointed ; it is flat at the top, and covered with grass, 
^fr. Lowe told me that old men remembered the 
^itne.when it was possible to cross Over to this sum- 
ttiit on a plank ; but the distance is by far too great 
^t present, as the cliff has crumbled much away* 
T'liisclifli' affords another example of what I have said 
**ospecting the difference in the effects produced on 
Coasts, arising from that in the original depth of the 
before them. A beach has been formed under 
e chalk cliffs to the west of St. Aldham's head^ 
here the sea is shallow, and they are beginning in 
^ome parts to be covered with grass. Here, on the 
^^ntrary, the sea is still very deep at the foot of the 
'^liff J so that all the masses which fall from the latter 
disappear in the water, and a long time must pas» 

N before 
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before its demolition ^ill be termmated hf i 
ieaeh. 

657. When I i^^s ready to return to Swunage^ Mr 
Lowe showed me a path irery steep» but safe, which 
after foUo^ving for some way the brow of the clifl 
desc^ids obliquely towards the head of the bay. Ii 
going down by thb path, I saw on the opposite side 
the slope of the hill composed of the limestone %tn!U 
where heaps of rubbish indicated the entrances c 
the quarries. I had a view, also, of a great part c 
the vale terminating at the head of the bay, an 
interspersed with hillocks, which shew the disorde 
of the strata of reddish soil composii^ its bottom 
ft disorder already indicated by the inclination i 
these strata in the cliff in which it terminates towarc 
the sea ; and in tiie sequel will be seen other pes 
tions of the same strata, rendering the catastroplM 
ef the different kinds of strata in this part of tt 
country too complex, to permit any distinct idea to 1 
easily formed of them. 

Aug. iGth. I staid this day at Swanage^ to vit 
Ihe quarries. Two principal strata are worked : 
them, one of which splits into flags, like that alreac 
mentioned in the cliff on the coast ; the other is tak< 
out in large masses, and used as free-stone. I tear 
that it was not above fifty years since quarries hi 
been opened on the slope, the same stones bavii 
formerly been taken from the top of the hill; ai 
this determined me to asoend thither first When 

h; 
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had reached the summit, I found it to be longitude 
Dally intersected by a gkn^ terminating, like a combe^ 
at the highest point. It cannot be doubted that 9 
great subsidence of the strata^ from the highest to the 
lowest, has here taken place, while, at the same time^ 
a large mass has become inclined, dipping down to^ 
Wards the vale ; for a great section of these strata 
i$ seen in the glen on that side ; and it is here that 
there were formerly quarries of the same stones as 
ftre now obtained on the slope ; these strata extend 
towards the highest part of the hill ; and I saw in 
several places heaps of the rubbish of the old quar« 
ries, only one of which is now remaining, because thi^ 
expense of the carriage of the stones from hence to 
^e quay has been very much increased, since ^m 
&rmers, enriched by the tillage of lands before un^ 
cultivated, have had sufficient work for their horses 
at home. It was this motive which led some who , 
bad been engaged in the first quarries, and fully unh 
derstood the directions and inclinations of the strata, 
to seek the same kinds at a lower level, by sinking 
on the slope ; the first who attempted this having 
succeeded, others followed their example ; and thuk 
the principal quarries are at present here, 

658, Before I speak of the two sorts of strata 
Worked through these openings on the slope, I shall 
mentbn a third, distinct from both, the position ojf 
which will serve to convey a general idea of the in* 
ternal part of this hill. One of the master qaarrymeft 
cohducted me to the spot under which ii found this 
^ \ N iS particular 
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particular stratum, distinguished by the namec 
Purbeck Portland, because it has seuie resemblanc 
to the linie-stone of Portland island ; and in fact 
found it to contain the same species of chama ; bu 
this stone is harder, and is of a bluish colour, whil 
that of Portland is yellowish. My conductor shewe 
me a broad terrace on JOurlstone head, a cape forni 
ing one side of the small bay oi Durlstone whenc 
this stone was taken. Tliis terrace is separated fror 
tiie hill by a glen, into which I descended ; but 
could not discover any trace of what was there covei 
ed by the grass growing on a deep loose soil. M 
guide then told me that this was ^.fall, (a sinking, 
extending through the whole tiiickness of the hill 
Mrtl that here ended the stratum oi Purbeck Port lam 
which had not been found anywhere beyond it. 

659. To give now a general idea of the situatioi 
of the two other st^^ata^ I shall explain the manner c 
working them on tlie sloi)e above mentioned. \i 
lar^e vertical excavation is first made, down to thi 
lowest of these strata, one of which, as I have said 
furnishes flag-stones, and the other the freestom 
commonly called Purbeck-stone. Between thes; 
two tliere are others, to a considerable thickness, bu 
of no Use, because they are too hard for the chisel 
For the purpose of working both the useful strata b; 
the same opening, this is made wide enough to hav 
-on one side a slope down to the lowest stratum, fo 
the extraction of the blocks, the workmen de 
?9eendin£ thither only b^ a ladder ; a road being cu 
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on the other side^ \irhich leads directly to the upper* 
oiQst stratum. 

660. The materials taken out of this large opening 
are used to begin the formation of a platform with- 
out, on the side of the slope, the breadth of which is 
afterwards increased by the rubbish of the quarries^ 
and of the stones hewn on it, under sheds, for various 
4)urposes. The blocks are brought, from the inner 
parts of the quarries, to the opening, on small carts 
Tvith iron wheels, along a road paved with flag-stones : 
the blocks from tlxe upper quarry come out directly on 
the platform ; but those from the lower can come only 
to the foot of the inclined part of the opening. Thi3 
part is also covered with flag-stones fastened toge- 
ther with cramp-irons, und at the top there is ao iron 
pulley, Qver which passes a rope, with an iron hook 
ittthe end of it; this rope is fastened to a windlass^ 
strongly fixed in the middle of the platform. There 
is an iron ring in the front of each of the small carts 
<that bring up the blocks ; Si| this ring is placed the 
Jiook at the end of the rope ; and the cart, in which 
the block is fixed firmly with a chain^ is then, by 
9eans of the windlass, drawn up along the slope : 
the wh^eb are of a sufficient height to allow these carts 
lo pass over the pulley when they come to the front 
of the platform ; and being then on flat ground, they 
W? drawn wherever it is necessary. 

661. On examining the Mocks on the platforxD, I 
^d not see in them, the chamct belonging to thi^ 
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ittMum called Purheck Portlmi; I found only 
i(6me small gryphites oa the surface of tiie stratBio* 
But looking at two blocks which lay near each other, 
I saw on the side of one of them a large ^h^ un- 
luckily without its head, and on that of the other. 
Its impression. I desired the workmen to detach k 
footii these pieces, and to send them for me to Wey^ 
mouthy where I accordingly received them ; and they 
are at present at Ashfield in Devonshire^ in the cabi« 
net of Mrs. M. A. BurgeS; whom I shall have occa- 
sion to mention hereafter. This fish is nearly a foot 
Sn length, from the point where the head is wanting 
to the end of tlie tail, and seven inches in breadth at 
the point where the fins are fixed ; at first si^ift, it 
might be thought to have preserved its scales ; trat 
it is the flesh itself which has that appearance, being 
converted into k brown hard substance, consistiag 
of smalt flakes, forming a kind of mosaic^ and easily 
Reparable. 

6G2. The master quarryman led me into ti* 
Ijuarry whence these large blocks are taken* Thii' 
tstratum is called down, tein ; because, as ihy c6n« 
ductor told me, it had been first worked on 1i)6 
dmns at the top of the hill : this directly shews M^itt 
is here the state of the strata ; nor are the foHowi^ 
circumstances less interesting, as geological mona- 
ments. 

663 Two of these circumstances greatly facilitate 
Ithe working of this stratum ; and the first wfll afibrd 
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a new example of the phenomenon already opposed 
(0 tlie HuUunian theory of the consolidation of our 
mineral strata by an internal heaty naoiely, that soft 
Gtrata are often found between the hard ones ; now 
here, the stratum of litne-stone which is worked is 
Beparated from a lower stratum also of lime-stone, by 
one of wft Tuarl, about a foot thick, wjicreou the 
ibrmer rests. The other circuiastance, equally fa^ 
vourable to the workmen, is that the whole mass is 
intersected by fractures in two dilierent directions, 
kagitudinal and traiiversal. By these two circunv 
tanccs, the blocks are already formed, within the 
quarry, of a proper size to be taken out ; they are ir» 
Rgular parallelopipeds, and have all the same thict- 
nesi, viz. that of the stratum, which \& several feet; 
the otlier dimensions depend en the distance of the 
fractures in both directions. When one of these blocks 
is to be dctafhed, ootliing more is necessary than tp 
dig under it, in order to remove tlte soft marl on the 
most convenient side ; and it then separates from U^e 
t rest, and falls on that side. In every quarry, they 

IJKgifl by taking out the blocks along one of the lon- 
^tudinaj fractures, leaving some here and there, as 
» support to the roof; but when they have pro- 
*eeded a certain way, they extend their woi-k ia 
•fceadth, by taking the blocksonseveralof these lines; 
Iti order to increase as little as possible tlie distance 
icom the opening of the quarry. 

jL 664. The road along which I went within the 
■■Quarry will again show some very interesting pheno- 
P^toena, relative to the effects of tlie catastrophes ua- 
I dergone 
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flcrgorie by the strata. The general method of wor 
mg in these quarries is tofoUow-the direction in whi 
the strata rise; because thus, when the -blacks a 
detached, they are- the more easily drawn' on t' 
small carts towards the opening. The nfrtister qm 
ryman and one of the labourers led me into t 
quarry with lamps. For a certain way, the Jlc 
fo&Q ; but it had, at the same time; a lateral inclii' 
lion, which iatigued me very much? ftir thouj 
where the blocks have been taken away, the strati 
of marl is covered with flag-stones,- yet, as tl 
marl is* soft> the weight of the blocks makes soi 
t)f it ooze cyut in -the intervals betwecto the ftij 
•which renders' them extremely slippery. Howefv< 
these quarries are attended witti another great adye 
tage ; and this is, that, from the many vettJcar in 
tures through the -whole hill, the water dropping fn 
the roof J soon passes through the Jloipr ; so that 
does not lie there, but only produces some dampn< 
in the quarry. 

665. At a certain point, I found ihe floor of tl 
gallery become suddenly horizontal^ that is to sf 
without either ascent or lal;eral inclination ; and 
had been already worked a considerable way in tl 
position; but the workmen told me that, from th< 
own experience, they expected soon to meet wj 
another sudden change produced by a fracture, ai 
to find the stratum either higher or lower, perha 
in a great degree; they showed me^ in our wa 
several less considerable changes of its level und i 
cliaation; occurring after fractures ; and always^, 

tl) 



185 

this case, the fissure, which is very "wide, is filled 
with somS extraneous ipatter, like the false veim in 
mines. Thys, in the transition from the ^cending 
and laterally inclined planes of the strata, to their 
horizontal position, there is a fissure of great breadth, 
filled with soft clay, 

666. The quarry-men farther told me, that consider- 
able vertical separations, filled with semi-transparent 
stalactites, are occasionally found between the 
masses of strata ; and that in parts where the verti- 
cal fissures do not pass directly from stratum to stra- 
tum, subsidences of $ome intermediate masses have 
taken place in the lower strata, while the upper have 
remained supported by the sides. This is the origin 
of all QO^crnSy which 'are more fi-equent in calcareous 
mountains, than m those of other kinds ; and 1 learnt 
from the rhastfer quarry-mati, an elderly man, that 
caverns of considerale size have been found in other 
parts of this hill, with springs passing through them, 
vhicb afterwards bleak but at the surface. Advan- 
tt^ge has been taken of a spring of this kind to the 
Wrth of Sttdnagey for the construction of a mill ; a 
fcasin H«is teen fortfted immediately below the point 
where the spring breaks forth ; when the water has 
^Cumulated in it, a plug in*the bottom, near the an- 
terior edge, is taken put, and the water falls on the 
^heel ; the plug is replaced, when the basin is emp-^ 
tied, and as soon as it is replenished, the opera- 
tion begins again. Such springs can be produced 
fto othenvise, than by the accumulation of the water 

in 



V. 



1«6 

in interior caverns ; of which some greater example 
will be seen in these travels. 

667. I have given this circumstantial descriptio] 

of both the internal and external parts of the hill a 

SwanagCj because it will serve as an example of what '. 

have said in general respecting the formation of hills^ (a; 

wett as oi mountains,) and of their intervals, the wtks 

I mean^ that they are oiigiaal forms of the continenU 

produced by the catasti'ophes of the strata on tk 

bottom of the ancient sea : and heiice may be undei 

stood why, in describing the external appearance c 

hills, I so frequently mention surperficial infkxioWi 

of their summits ; since these inflexions, wjbicb car 

Rot^ in such a situation, be attributed to extern 

causes, shew an internal disorder of the stoi^ straU 

jproduced by their fractures and by the aDg^lar mc 

tions of their disunited masses, which the loose eji 

temal soil, cultivated, or covered with gmst^ conceal 

from view. It has been seeiK in this bill of Swanagi 

that a simple inflexion on its brow marks a ipom 

where the stratum of Purbeck Pariland is cut pi 

and beyond which it appears no more ; that an Iff 

flexion on the summit discovers strata which are alfl 

found on the slope ; and that, with such small e^ 

ternal signs, the whcle mass of the strata within tb 

hill is fractured and disordered. The soil of tb 

vale, and that of the chalk hills on its noithem sid< 

cannot be examined with equal advantage, becaufi 

there has been no inducement for piercing theiB 

but it will be seen, that their forms announce no les 

evidently the catastrophes by which these externa 

appearances have been produced^ 

9 Aug. 
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^ug. 17 th. I hired a horse at Swatiage of a man 
v?\io was to accompany me on foot, both to serve me 
as a guide, and to take back the horse when I should 
want it no longer. My design was to go to Studr 
land bajf, and thence to Poole harbour^ which opena 
into it : the horse way was first up the vale, as far 
as an intersection in the ridge of the chaik hills, 
wherda Corfe Castle is situated, and whence there 
are two roads to the bay; one along the foot of the 
chalk hills, on the opposite side, and the other over 
their top : I took the latter road, purposing to re- 
turn partly by the former. 

668. I found the soil of the vale interspersed with 
those hillocks which I had observed from above, and 
*«^hich, in some parts, rise on the foot of the border- 
ing hills, indicating the disordered state of the strata 
of tile reddish soil beneath the turf* When I came 
to that interruptipn of the chalk hills just mentioned, 
in %yhich - Corfe Castle stands on a small emi- 
^nce, I saw on the left a high insulated hill of chalk, 
divided, from top to bottom, by a combe with very 
^Meep ^es : rubbish of a chalk sufficiently hard to be 
"Used in mending the roads is taken from its foot. It 
^vill be seen, in the course of these ti*avels, that the 
*owcst strata in the chalky eminences are very gene- 
rally the hardest. 

669. I did not at this time stop at Corfe Castle; 
^ut ascending the chalk hill separating the two bays, 
I proceeded upon it in a retrograde direction towards 

the 



188 

the sea, nearly to the signal-post wliich 1 had visiu 

t\n> days before. The slope of this hill is much lei 

steep on the side of Studlmid bay thaa on that i 

Sandwich hay^ and its lower part is cultivated : nej 

its foot, I found a small longitudinal vale, dividing 

f om an interrupted ridge of hills running along tl 

foot of the chalky eminences. I ascended the neare 

of these mounts, and found it to be composed of tl 

same reddish strata which fonn the bottom of tl 

vale on the side of Sandwich bay; those oi sand-stot 

teing covered with sand, and in great disorder. Th 

;^one is called grit in the country, and some of i 

strata^ which are of various colours, are hard enoug 

tx> serve as grinding stones ; its scattered fragmen* 

are strewn over tl>e wljoie slope of the hill j anc 

from the aspect of the place, it nmy be conclude^ 

beyond all doubt, that such a chaos cannot have bee 

produced by any cause in action on the continent 

^inee they have existed. 

« 

€70. Tlie village cf Studland stands oo the foot < 
this hill ; and lower ddwn is a very wide strands e^: 
tcn^ng soutinvard to Forelofid poi^it, and borderut 
the whole bay up to its northern cape near Chris 
chicrchy being interrupted only by the entrance 
\p6oIe harbour. Beyond Studland^ on the latter sid 
the strand runs along tlie foot of a ridge of low bil 
branching off from those by which I had descendc 
thither, and encompassing a great part of the gulph 
it appears even, that tlje subsidence of a part of th 
strata of tliis jidge, below the level of the wate^ 

ha 



m 

ks been the cause of the continuation of the strancl, 
as far as the channel which the tides have preserved 
for themselves in the enclosed gulph ; that channel 
ibrming the entrance of the harbour, 

571. The sediments of the land- waters bsing s^I- 
most entirely retained within the gulph, while the 
small portion of them issuing with the tides is carried 
out to some distance, this wide strand is composed 
of pure sea-sand, . with the little gravel which the 
Waves have found in their course ; so that the 
winds have formed a row of dunes, resting asrainst 
the feet of the hills, except in a part where, the ori^ 
ginal bottom of the sea having happened to be lower, 
the high tides still fill a space, which, in the county 
maps, is called Little Sea. The tide bemg much 
risen when I camd to this space, I took my guide upeti 
the horse behind me till we had crossed it : there are 
no dunes here against the foot of the hill, because the 
strand itself is interrupted ; but they begin again be- 
yond this, and go on to the end of the slip of land cah 
^^^ Rat horn pointy about five miles distant from Stud- 
land. There a passage boat is kept, in which I 
crossed the entrance of the gulph .; and I landed on 
a continuation of this slip of land, extending as far 
^ the hills on the northern side. 

672. This part of the slip of land appears also to 
'^ave been formed on a submarine bar, beginniag 
trom these hills ; and the sea has doubly contributed 
^O increase its breadth. On tlie outer side, bo large a 
Quantity of sand has been driven towards the coasts 

that 
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that It has formed dmies^ indicated in the map unde^ 
the name of Sand-hills, Within, where the sedi 
ments of the land-waters are retained by this bar, th^ 
waves and the tides have formed a broad strand, novi 
covered with grass. The dunes bordered on the innei 
side by this strand are so wide, that, being overspreac 
with heath and furze, they maintain a flock of sheep 
belonging to a farm-house, which stands theire. In m^ 
way to Pooky six miles from hence, I turned to thi 
west, and proceeded along the foot of some hills, o 
a nature quite different from the three kinds alreatl; 
described on this side oiSwanage ; tliese belong to tl> 
ridge which I had crossed in my preceding journe; 
from Pook to Christchurchj (§• 594,) and which, 3 
far as can be perceived from their abrupt sections 
are composed of sandi/ strata, some white, and other 
yellowish, intermixed with strata of white clay ; th 
surface being covered with siliceous grwoeL Ther 
are in the gulph several original islands j consisting 
as I was told, of the same soil with the latter hills 
and the vale terminating at the gulph : the principa 
of these is Branksea Isle ; part of it is cultivate4 
and the rest planted with fir-trees. The ridge of hills 
which I followed has several branches advancing into 
the gulph ; and there are very extensive new grounds 
on this side, already beginning to be green at low 
water, though they are still covered by the high tides, 
except in the creeks, where they are become pastures. 
In one of these creeks, between the Salt-office and 
Parkson, salt is made in the same manner as at Lyr 
mington. 

673. At 



ready green in their middle. Towards the sea t: 
tends the ridge which, advancing from the Studlan 
side encompasses the gulph, and is bordered withoi 
by tiie wide strand above described. I arrived i 
Wartham at seven o'clock ; and as I intended to sta 
there, I sent back the horse to SwanagCy and bcga 
my observations that same evening, with a guide, i 
order to form a general idea of the place. 

675. A promontory of the continental soil ac 
vances at the head of the gulph ; and across thi; 
at about a mile from its extremity, is built th 
town of Wareham. This promontory separates ti 
mouths of two small rivers; one of these is tl 
FroomCy already mentioned as passing through Doi 
Chester^ whence it arrives on the southern side i 
the promontory ; the other, arriving on the northei 
side, is the Piddle^ seen from the top of the promoi 
tory winding through meadows to a considerab 
distance. Here, as we have found to be the case i 
many other places, the vale in which the river flov 
is so far from growing wider as it approaches tl 
sea> that it becomes narrower ; and of this circun 
stance advantage has been taken for the purpose < 
raising the level of the water by a dam, that it m€ 
fall on the wheel of a mill. 

676. The Froome issues also from a large va 
covered with meadows ; and at its original moal 
there was formerly a port as much frequented as tbs 
of Foole ; but the whole head of the gulph has bec 
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to much filled up by the sediments of land-Waters^ 
and the sea-sand driven again the shore by the 
waves and the tides, that very extensive new lands 
have b«en formed here, covered with meadows, 
throi^li which both the rivers have proloriged their 
course. But the bed of the Froome is at present so 
ihallaw, that only small craft can come up to the 
port, and even these must ascend with the tide. I 
went to the end of the promontory^ where I saw the 
meadows of both sides meeting before it, and advan- 
cing forwards a considerably way ; and I was told 
? that they were still continuing to extend them- 
selves. 

Aug. 1 8M. Setting out on foot from fVarehatn^ 
at ten im the morning, I proceeded first towards Corfc 
CmtlCf at the distance of four miles. 

677. In going out of the town, I crossed the mea- 
dows of the Froome on a long causeway with several 
Openings, the principal one for the river, and the 
others for small rivulets, and for the passage of the 
Mters when the meadows are overflowed. This led 
J^to small hills covered with heath, the soil of which 
^ a white sand, overspread with siliceous gra^eL 
Having proceeded some way farther, I came to a 
Wge excavation, already very deep, whence is takert 
''^hite clay J used for making pipes and earthern ware, 
^d transported for these purposes to a considerable 
^liance. To carry off the waters from this kind of 
Quarry, a trench has been made, which crosses the 

O road. 
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iroad, and is passed on a bridge. These strata of cla^ 
are covered by others of white sand intermixed witS 
yellowish : there is a great deal of siliceous grwo^ 
on the surface, but none in either of the above Iw c 
kinds of strata. 

I 

678. Between this and the entrance of the openincr 
in which Corfe castle is situated, I passed over sonne 
low hills on the base of those belonging to t|ie chalky 
ridge ; and when I came to the opening, 1 saw the 
castle within, standing on an insulated mount, of 
which it covers .the whole summit : it was formerly 
flanked with round towers ; but it was demolished ia ; 
1645, during the civil wars, and its walls were in 
part blo^vn up with gunpowder. The masses of , 
these walls and of the towers, still lying on the slope, ; 
may afford an explanation , why the word breccia, \ 
which, in Italian, signifies a broken wall, is, in Geo* 
logy, applied to certain hard strata, containing frag- 
ments of other stones ; for the mortar of the fallen l 
masses is so much indurated, and adheres so strcMgly 
to the stones, that some of the towers remain entire; 
and one, which is detached from the wall, leans very 
much to one side without being broken. I entered 
the precincts of the castie by a very high bridge, sup- 
ported by three arches, and passing aa'oss a vale : 
it rests , against a hill near the village called Corfr 
castle. On the back part of this hill, an abrupt section 
of the chalky strata shews that their planes, nearly 
vertical, run across the hill ; but in otlier places, and 
even in the mount of tha castle, the inclinations of 
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the strata are difSferent ; which circuinstance very 
visibly indicates that this interval between the hills 
has been the effect of a subsidence, followed by an- 
gular motions of the divided masses, part of which 
have remained at a higher level. At the foot of these 
the chalk is very hard. 



679' The small river Corfcj formed in the vales 
and combes coming down to this opening, divides 
itself to encircle the mount of the castle, and after- 
wards, re-unitihg, is directed along the foot of the: 
^ hill, for the purpose of turning a mill ; whence it re- 
turns to its natural channel, and flow^s tlirough a vale, 
which is in one paYt very deep, and terminates in 
one of the creeks of Poole harbour. I undertook to 
follow this vale along the summits of the hills on its 
left side ; but I found them so much covered with 
very high furze and broom, that I gave up the attempt^ 
wid turned back. 
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680. I then came into a meadow, where, being 
dready fatigued by my walk, the shade of a tree in- 
^ted me to rest. Throwing myself upon the grass 
^ one side, I took my pen and ink and my pocket- 
J^ookout of my pocket, in order to note down my 
<>b8ervations ; and while I was writing, with my 
head bent downwards, and my eyes screened by a 
hat with a wide brim, which I wore in these excur- 
^ons to keep off the sun and the rain, I suddenly 
perceived before me the edge of a muslin gown ; I 
'^ised my head, and saw a tall pretty girl,' neatly 

a dressed^ 






i96 

df^e^, who fmd to me, " Pray, Sir, are you illr**^ 
" No, Madam," answered I ; " but why do you asK« 
•' me that question ?^' *' My mother and I," replie^:^ 
she, " iroxxi our house, saw you fall down under tli.« 
'^ tree, and not stir afterwards; so we were ah'ai^ci 
that you had been taken ill ; and my mother ser^t 
me to know what was the matter, and whether y(^^ 
*^ wanted any assistance." I was much pleased ^t 
such an instance of kindness, and explained to b^-w, 
that, being fatigued, I might very probably have \aJ^ 
myself down like one who was falling, and that I he^d 
remained in the same posture because I was writing. 
The good-natured girl expressed gr^at pleasure at 
hearing this ; but observing that I was much heated, 
slie invited me to go and refresh myself at her father s 
house, shewing me, at some distance, the mill 
which I have mentioned, and telling me that her 
mother, whom I saw in her garden, looking towards* 
us, would be very happy to receive me. I must 
have gone a great way back, to have accepted thfe 
truly hospitable invitation ; I could therefiwre only 
thank her for it; but seeing her so obligii^, I toW 
her how I had been hinfdered from proceeding far- 
ther, and asked her whether there was any path 
through the furze along the brow of the hills, whence 
I might keep in view the vale through which their 
mill-brook flowed : she replied that there was such a 
path, and she went on to shew me the entrance of it, 
telling me, however, that I should find it very fa- 
tiguing and difficult to follow ; and so in fact i* 
proved, after I had taken leave of her. 

3 681, Bui 
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681. But the greatest inconvenience which at- 
aded thi» path was, that it frequently turned away 
iHn the brow of ttie hill ; and I was then obliged to 
iss through the thick furze, that I might not lose 
jht of the vale, where I saw the little stream flowing 
3pg, sometimes, aa it were, at the bottom of argreeij 
adie, the grassy sides of the hills coming down to 
1 edge ; sometimes through small horizontal mea- 
(ws ; but in no place did any trace of erosion ap- 
ar. Fniin one part of this elevated border of the 
lie, I saw at a distance, near the top of a hill on the 
her side, a raw of heaps, which seemed to consist 
'&e rubbish of quarries. I wished to know what 
was that was worked there; and ascending an 
ninence, in order to gain a sight of some habitation, 
'here I might make inqdiriee, I discovered a farm- 
onse in a cultivated vale, towatds which T descended, 
*it there was nobody witlxin. I then pro.ceeded along 
he vale, till I came to a cottage, where I found a 
ame old woman, and a young girl. I questioned 
be former respecting those heaps ; but she did not 
inderstand what 1 meant, never having observed the 
spot where they lay, which was out of sight of lier 
Eottage, being concealed by the hill bordering the 
fale. I begged her to let me take the girl up the 
Mil with me, that I might shew her the object of my 
iMpiiry ; but she would not allow her to gj» alone ; 
nwJ as yet, she was willing to oblige me, she 
took her stick in' one hand, and leaning with the 
ofcer on the girl's shoulder, she set out hci 
Wore me. When we were coiue to the top of 
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hill^ andshe could see the heaps about which I badl 
inquired, she told me that, though she had never beeirr 
on the spot, she knew that white clay had been du^ 
there for a long tin^e, and was carried away by ses^ 
and that this clay was followed to some depth below-i 
each of the openings which I saw. 

682. Here then, at this high level, in a section oi 
the strata of the ridge of hills bordering the coast, 
and descending from this point, in several terrace^ 
towards the bottoni of the vale wherein flows the 
little stream, we find the same strata of white clay. 
which I had seen worked, near JVarehaniy at a lower 
level ; and I learnt afterwards that they are al^o 
found under the soil of the vale terminating at Pook 
harbour^ as well as in the hill between this vale and 
that of Christchurch. These are very distinct 
strata, and the regularity in their masses shews that 
they must have been formed in a horizontal and con- 
tinuous situation : now these masses being neverthe- ' 
less found dispersed in various places, and at very 
different levels, we cannot consider Poole harbour^ 
and the vale coming down to it, in any other light 
than as effects of subsidence ; and this is confirmed 
by the descriptions which I have given of the other 
hills on both sides. None of these effects can have 
been produced on the continent since it has existed; 
they must therefore be original features of it^ sur- 
face ; and thus the sensible progress of the filling up 
of Poole harbour is^among the proofs that the conti-^ 
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fieni^ cannot have existed during a very great number 
of ages. 

683. In retuniing to IVareham^ I followed for 
some time the upper parts of these low hills, by a 
path, the unevenness of which shewed the disorder 
of the strata within, though they were concealed 
from sight bv the thick loose soil above them. The 
ridge of the high chalk hills was on my left ; and as 
I proceeded in that direction, I remarked in them a 
recess, which, when I first observed it from a dis- 
tance, appeared to liie similar to the opening of the 
passage to Cor/e castle, where this ridge is inter- 
rupted ; but, on arriving opposite to it, I perceived 
it to be only a great subsidence of the mass of chalk 
within the ridge ; for I saw on the slope, towards the 
bottom, a zigzag path, ascending it, and formmg a 
communication with the farther side of the chain ; 
and the waters proceeding from the sides of this kind 
<^f combe form at its bottom a morass, whence issues 
a rivulet: I crossed the latter on a bridge in the 
high road, which 1 there re-entered ; and I reached 
^areham at four o'oclock. It being my design to 
J'eturn to IVeymoiith along the foot of the eminences 
^f chalk in the interior part of the country; I this 
Evening engaged a one-horse chaise, with a guide, for 
^y journey ; purposing also, in the course of it, to 
^^oss the summit of those hills nearer TVejfmouth. 

August 1 9ih. I set out from Wareham at eight 
^ the morning, and first reascended the promontory 
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separating the latter part of the courses of the twc 
small rivers. l1hen went down towards the Froonies. 
which flows through extensive meadows between th. 
low hills bordering the foot of those of chalk : mtr 
these meadows the road frequently descends, to avoi. 
turnings ; and I proceeded thus as far as JVoolbridg^i 
about five miles from fVareham^ where the feet c 
the hiMs, approaching each other, have permitted tb 
construction of a bridge ; on this I crossed the rivei 
which 1 left on the right, as I ascended towards th 
chalk hills. Before I had reached the bridge, I hac 
seen from the road Lulxjporth castle, with its parij 
appearing to form a continuation of these hills, 
though, as I have said, when viewed from the sea, it 
is seen to stand on an insulated mount, like Corft 
castk. in a chasm between the eminences of chalk; 
but the features of the scenery are here on a larger 
scale. 

6^84. Ascending gradually the slope of the hills, I 
came to a spot where a small mount of chalk rises 
aJboVjB thp loose soil ; and though this spot is eight 
miles from JVareham, and the farmers round that 
towii, where much tillage is carried on, have cM/ 
cloi^e by them at the foot of their own hills, they conus 
hereto fetch it, as dressing for their lands ; because 
the chalk at the foot of the hills, belonging, as Ihav^ 
already explained, to the under strata^ discoverec 
only by the catastrophe common to them all, is ver^ 
hard, and almost stony ; while this mount, bein^ 
higher, is formed of the upper strata^ which are sop^ 

• and 
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|t|d easily pulverised on the lands ; these - are tbc 
Strata that principally contain the flints. 

685. Tlie nearer the summit of the eminences of 
chalk, is approached, the more does the loose soil^ 
composed of sand, and covered with flints, diminish 
in thickness; till at last nothing remains on the 
chalk, but the grass growing on its own product, the 
black vegetable mould. I thus arrived at the village 
of Pojwell, whence I descended, by a steep road^ 
towards Osmingt07L I had now reached the back 
part of the hills on the coast, which I had not had 
time to examine in my former excursion. (§ 588.) 
The vale of Osmhioton lies in the interval between 
fliese hills and the chalky eminences ; but on both 
it3 sides appear sections of the lime-stone strata ; the 
different inclinations of which shew that a great frac- 
ture has here taken place, and has been widened by 
the subsidence of the strata towards the sea. I 
passed over the ridge of hills on the latter side, and 
in the' descent I saw many quarries on the sections 
of the strata^ here forming successive terraces. At 
the foot of some of these sections, there are small 
transversal vales, by one of which I came to the 
village of Prestoii ; w^hence I entered the high road 
from Dorchester to Weymouth^ and arrived at the 
latter place at eleven in the morning. 

686 I set out again from Weymouth soon after- 
guards, on a journey into De*conshire ; but as I re- 
^un\ed to that county the two following years, and 

visited 
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visited also Somersetshire and Cornrmlty in order not 
to separate travels connected with each other by 
many points, I shall first relate, in this place, my 
observations around another town very much fre- 
quented, namely BatK 



Journ^J 
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Joumei/fromWiNTiSOJito Bath and Bristol, with 
Observations in the country around those Cities. 

687. I had already often travelled this road, and 
visited all the places in the neighbqurhood of Bath; 
"^'hen my eldest son, who lives at Geneva^ came to 
JEfigland to see me. I took that opportunity of 
making with him the journey which I am now going 
to relate. The road from London to Bath is how- 
ever so well known, that I shall mention only two 
particular circumstances respecting it. 

June 1st. 1805. We set out from JVindsor for 
Bath. Near Reading is a vale of great extent, level- 
led by the waters, and covered with meadows on a 
peat soil, where I remarked the same phenomenon 
which I have described in Holstein between Eutin 
and Kiel (§. 312.); namely, that the sand under the 
p€a,t is penetrated with its molecules down to a cer- 
tain depth. At Reading, and in the neighbourhood, 
this sandy peat is used for firing ; and large heaps of 
It axe also burnt on the spot, because the sandy ashes^ 
form a very good dressing for particular lands. 

688. The other object which fixed my attention in 
this road has already been mentioned (§. 528.) as a 
©^eat geological circumstance ; and such it is in many 
different points of view, as well with regard to the 

nature 
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Bature of the revolutions which the surface of th^i 
earth has experienced, as to the time during which:::: 
the existing continents have been inhabited by th^ 
human race. It was in reference to this latter coi^^ 
sideration, that I was struck, after we had passes ^ 
Marlb&TQUghy with the great diminution in the quar^ 
|ity of the blocks of granulated quartz scattered ovc^j 
Marlborough downs since I had observed them in n.^^ 
first journies to Bath ; and this recalled to my min^ 
a remark of M. de saussure's respecting ^ similar 
circumstance. In his Voyages aux Alpes he intro- 
duces a miners^lpgist observing the blocks oip7'imor dial 
^/cwe^ scattered over the space between the chain of 
tlie Alps and of the Jura^ and continues tbu% 
(^ 1 101.) ^' He will behold with some interest large 
f* blocks of these debris dispersed here and there on \ 
^* the borders of the lake of Geneva ; for example^ 
•* between Allamand and Rollc^ The^e were form^ 
" erly very fine ones along the high road ; but they 
" have been almost all destroyed, either for the pur-« 
** pose of mending that road, or for building. It is 
" very natural that stieh uses should be made (rf 
^* them ; but as for me, 1 cannot see, without a liv6ly 
^ regret, the destruction of such precious raonu^ 
" ipents of the great revolution to which the surface 
" of our globe is indebted for its present state. For 
" if this destruction continues to make such progresa 
*• as I have seen during the last twenty-five years; if 
^* the enclosure of lands and the construction of 
** buildings go on increasing in the same proportion; 
" it is probable that, in the course of two or threa 

*^ centuries 
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" centuries, few or none of these monuments will b(J 

** left in our country. This consideration combines 

" with many others in proving the truth of an opini- 

" on, which I have elsewhere already hinted ; that, 

" although the mountains, especially the primitive, 

" appear to be of such an antiquity as alarms the 

" imagination, yet the actual state of the surface of 

" our land, its population, its culture, are compa- 

" ratively of an almost recent date.'* 

689. Thid remark is no less applicable to MarU' 
borough downs. Passing ov er these plains in 1 780, 
I had found them^ in some parts, so abundantly 
covered with large blocks of granulated quartz^ that 
there was very little space for grass in the intervals ; 
while in my present journey, after a similar period of 
twenty-five years, I saw vei'y few of the blocks re- 
maining in those places. This diminution proceeds 
from the same causes as are pointed out by M. de 
Saussure ; and in a much shorter space of time than 
IS assigned by him, this great monument of the rev<i- 
lutions to which the surface of our globe is indebted 
for its present sta:te will no longer exist on Marlbo- 
^Ough d&tans. As more land is taken into cultivation^ 
ttiore buildings are proportionally required; these 
blocks are broken into cubes, and used for the walls ; 
^nd as they are taken in preference from ^ the spots 
nearest to the high roads, the parts within the obser- 
vation of travellers have consequently been the 
^ocmest cleared. 

690. Such 
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690. Sucb flocks were originally dispersed over a 
great extent of country in this southern part of 
JSnglaridy particularly '\\\ JViltshirey Hampshirey andil 
JBerkshire : from a very early period, they were used 
for large edifices, such as Windsor Castle^ and seve- 
ral Gothic churches : and it is also of immense blocks 
of this kind that the stupendous inonument of Stones 
henge on Salisbury plain is formed. These mass^ 
-were, for the most part, buried in the sand, bclo"-^ 
the surface ; and formerly, scarcely any were us^ 
but those which shewed themselves above it ; so th^ 
there are many still remaining: they are called heat^, 
stonesy as being found in heaths ; but as these lancb 
are brought into cultivation, which at present takes 
place very rapidly, the stones are removed, and at 
last none will be left but on the tops of the hills; 
Now here this object assumes another geological 
aspect ; inasmuch as throughout the whole extent of 
country in which these blocks are found in such 
great abundance, no stratum of their species any- 
where appears. I have entered into these details, 
chiefly because I shall have occasion to refer to them 
towards the conclusion of these travels, on account 
of an hypothesis of Mr. Playfair's respecting the 
origin of vast quantities of gravel of the same stone, 
which are scattered over several counties farther 
to the north, particularly IVarwickshire and IVor-* 
cesterskire. 

691. I proceed now to Bath; but I have visited 
Ibis place too frequently to enter into full details 

() respecting 
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respecting all my observations in its neighbourhood ; 
I shall therefore begin by giving a general sketch of 
the geolo^kl objects on which we are here to fix 
our attention, and I shall then relate such particulars 
9ks I observed in the present journey. This whole 
country chiefly consists of strata of lime-stomj but 
of very dissimilar Species ; the different levels at 
vvhich the same species are found l)eing monuments of 
tiie' catastrophes whereby hills have been Ibmied^ 
Ccomparatively with vales and plains^) and shewing 
hoiv unnecessary it is to ascribe this operation to 
rufimng waters, which, on the contrary, are every- 
where seen to raise the bottom of the vaks. But 
these monuments of revolutions are again, as I 
sliall shew in particular inslances, of the number 
of those which the labours of men are tending to 
efface. 

692, I shall first remark, that a course of observa- 
tions, which I made in the neighbourhood <)fjBfl/^, 
in 1787, happened to be at a particularlAr favourable 
period ; inasmuch as I had an opportunity of observ- 
ing, especially, on the sides of Lansdown hill, sec-* 
tions ofstrctta^ then laid open to view, though before 
concealed by the rubbish of the slopes ; nor was that 
period of long duration ; as the buildings, for which 
every thing was then in preparation, soon began to 
^ver these spaces, and have been ever since con- 
tinuing to extend theriiselves. I shall therefore give 
^ general idea of all tliat I then observed; though no V 
^0 longer visible. 

^' 693. Lansdawn 
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693. Latisdfmn h a hill nearly irisulated, which 
trith little breadth in some parts, extends about fou: 
miles iK)rth wards from Bathy and separates twt 
large combes, that of Charlecombe on the- eJBist, an. 
another on the west, wherein IVeston stands. C 
these combes, no streams are formed but rivule- 
winding through meadows at their bottom ; and 
proof that they are both the effects of subsidences 
found in piercing through the rubbish covering t/j 
slopes of Lansdown hill which come down to th^va 
for when the solid mass is reached, sections of the 
strata are found, produced by fractures at the. time of 
the catastrophe, aftd since covered by loose fragmeatt 
of the strata and other materials^ These sections^ as 
I have said, had been laid open to a certain extend 
when I was on the spot in 1787; and I observed 
the strata to succeed each other in the following 
order. 

694. Id general, the upper stratum of the hill con- 
f ists of a hard Ume-stoney easily divisible in lamina^ ; 
this is the same kind which I have described in Port* 
land islandy and on the low hills near Bridport anc 
JFeymouth ; here also it is used for walls of enclosure 
when the fragments have been long exposed to th< 
air. their surface exhibits in relief a multitude o 

' small marine bodies, some entire, others broken, an' 
consisting of shells of various species, madreporef 
corallines, and the spines of echini, some so sma^ 
that they cannot be distinguished without a "magniBci 

* * WKei 



Where these sqperficial strata are missing, in conse- 
quence of a succession of catastropbeSy there remains 
above the rest a stratum of white marl; but neither 
does this prevail in all parts. The stratum which 
next succeeds is very remarkable^ especially on ac^ 
count of its being foutid in various plaices at different 
levels: it consists of concrete masses^ formed in a 
I calcareous sand, and mostly in contact with each 
other ; though the sand is loose between them, they, 
are themselves very hard, and in their manner of 
breaking do not differ, in any respect, from other 
lime stones, of equal haidness, in continuous strata**^ 
These masses, which are of various sizes, are used for 
foundation walls : I saw several marine bodies on 
their surface, and in the broken nmses. In various 
parts of the continent I have seen strata similar to 
this, shewing one of the degrees in the disposition of 
calcareous substances to consolidation. 



Q95. Under the latter ^fra/2/;7» lies one consisting 
almost wholly of ^a;2(/, and containing but very few 
Goacretions ; its sand is not entirely soluble in aqua 
fcrtis. This stratum covers another which aqua 
fortis dissolves almost totally, and in which the con^^ 
cretionSf containing some marine bodies^ are very 
large and proper to be cut with the chisel. The 
Saturn next under this is perfectly consolidated, like 
the generality of lime-stone strata^ and is easily hewn 
into pieces fit for many uses; it contains a prodigious 
quantity of sea-shells, mostly bivalves; as chamee^ 
pectioe^y cardia, anomise ; but. the stratum below it 
k,9Q lu|0d a» to f^^uire to be blown in pieces withi^ 

f gun- 






gunpo\*deh Lastly, l*elo>^ all thfese strata^ I agai^ 
tew one which was' indotnpletely consolidated; ^ 
separated into irregutar mitsfses, and shewed by tt:; 
difference in the marine animals contained in it, th 
after it wajs formed, the liquid of the sea must ha 
undergone a sensible change, previously to the fc^^ 
mation of the isucceeding strata : this stratum' coti* 
tained a great quantity of comua AmmotnSj y^rj 
amaii in some of the masses, where they seetned, as 
it were, iri a nursery bed ; ^hile in others there were 
some at least a foot in diameter ; in this stratum I 
foutid also abundance of kelemnites. 

696. I have now enumerated the principal co/ieff* 
teous strata open to view^ when I examined the 
different parts of the slope of Lansdown on the side 
nearest to Bath ; these parts being then in preparatkm 
for the buildings which covered them in 1 805. The 
above strata incline Cowards the town, and beneath 
them lie soft bluish argUtaceom strata : this is known^ 
in the first place, by the wells dug for the new housa; 
where, in order to obtain water, it has been necessaiy 
to pierce through the calcareous strata^ down tq 
those of clai/y and to hollow out cisterns in the latter, 
in which the waters that filtrate through the upper 
strata are collected. These argillaceous strata ate 
found at different deipths, down to that of 60 
fket, according to the parts of the hill wbilch ate 
bored. 

697. The^ffect of this indinatfon of th6 «ttta 
towards 1fa»^6stsfae^sitsdi^tn(i ^ ^tettt tMUtof 

* this 
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this eiLtremity of the hill ; for here they hare Hot only 
been broken, but, either by their sliding lower to. tl^a 
west, or perhaps by the disappearance of gfeat masses 
below the level of Charlcombe to the east, and of 
tbe vale of the Avotiy to the south, the Ume-stone 
strata are missing on this eastern side, where the 
arenaceous only are found ; of the latter isCf)mposed 
Beacon kill ; a great part of the foot of which ha4 
been cut away, when I saw it in 1 787, in order to 
prepare for the erection of a new row of housesj 
these have been since built, and now conceal all 
that I then observed. The argillaceous strata are 
there covered only with a loose soil, consisting chiefly 
III of sand, whence issue the springs, the waters of 
whicb formerly ran down the slope in rills; but 
this covering had been removed in several places 
idoQg the coui se of tliese rills, and reservoirs had 
been sunk in the clay, whence it was proposed to lea4 
the water by pipes to the future houses. I observecjl 
. the section of the strata in the excavated spaces ; I 
<iw in them concretions, some dispersed, others 
forming distinct strata between the soft ones : both 
these kinds of strata contained mariLe bodies, sucl;it 
^ belemnites, chamse, pectines, cornua Ammonia 
but in small quantities; I found there also some 
Ochreous geodes of various sizes, the concentric coat-* 
^gs of which were of different shades. 

• 

69B. Now as all the strata above described con* 
tain marine bo4leSy which also differ, and even essen-* 
Ually, from stratum to stratum, and fs ihe&^ strata 
%9a ]pi|faM.9ae ¥;i(t^ jKiqtber vkV^ jsepafat^^masses, 

pa, they 



I 



they makt necessarily have been formed in a hofbstm* 
tal and continuous situation on the bottom of thi 
foa, the stat6 of iirhich must have remained andi 
turberf during a very long period. It has been wi 
a view to this conclusion, and to its consequence^^ 
that I have described the several species of Ihfc ^^ 
strata, (of which others equally distinct will mp, 
pear in the sequel,) in order that they may be' recogu 
liized when they shall be found elsewhere, either at 
different levelSy or with indinations differing in de* 
gree, and turning towards various points of the 
horizon; For such changes will evidently shfewin 
what manner the vales have been formed between the 
hills ; namely, byfractureSy partial subsidences, and 
angular motions of the divided masses; by which 
determination the chimerical notion of the eTcavatim 
"of vales or vallies by running waters, a notion lead- 
ing to so many errors in Geology, will be completely 
dissipated. 

699. Bath is a place very much frequented by 
men of leisure, who seek for amusement in their 

• 

rides and walks ; if any among them, on reading 
these travels, shall comprehend the importance of 
avoiding erroneous ideas respecting the history of 
the earth, and how much the present state of the 
strata which compose our contihents is connected 
with that history, it will become an interesting 
amusement fpi* them to investigate this sta^e, by sur- 
veying the hills and vales of this part of the country; 
familiarizing themselves with the appearance,: and 
observing the different situations/ 6f<iertttm-»ftrfl#er; 

but 
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but at &e same time retaining in their meoiory that 
the paraUelism which these strata preserve witi^ 
each other in their several masses, and thii^ marine- 
bodies contained in them, constitute a proof that they 
must; have been originally horizontal and continuous 
oa the bottom of the sea, and consequently, that 
their present situation is the effect of catastrophes., 
0( these observations, and of their consequences, my 
Darrative of the new excursions Avhich I made here 
with my son will afford examples; and to this narra- 
tive I shall uQw proceed. 

. June l$th. 1805- We set out from Bath on foot, 

flt,four in the afterpoon, for IVeek^ at the distance of 

Jjjx miles/ We walked four miles over. Lansdown 

hillf to the monumenjt of Sir Bevil Granville* 

At. this point the hill turns towards the west ; and 

we had before us a larg^. vale, into which we de* 

scended obliquely down a viery rapid slope. Near 

Jhe top, we saw the upper strata of UmC'Stone dip 

towards the vale ; but lower down, the slope is sor 

inuch covered with their rubbish, that they can no 

longer be perceived. Towards the bottom, howeveip 

appears a sign that this side is a section of a,ll tli^ 

Hrata ; for springs issue from the slope, and indicate 

the section of the argillaceous strata, on which th^ 

Water filtrating ihrough the, fissures of those of livier 

^tone being retained, it hejre. flows ojit ttirough the 

rubbish, in the same manner as in the instance givep 

in the preceding volume, §. 319. 
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7PP, On coming to the foot of the hill^ we tooic 



th(B road to the village oifVeek^ fiear which, in 178^ 
I had observed dn object very remarkable, as w^l/ 
by its picturesque appearance, as by its tendency to i 
enlarge our ideas respecting the strange revolutions of P 
the strata. When ue now krrived there, I fancied I 
had mistaken the place ; but I soon found tiiat this 
was only another example of the manner in which 
the labour of man contributes to the destruction of 
geological monuments ; a con£;ideration that ought to 
engage future generations to preserv^e the exact de- 
scriptions of objects, which far them will no longer 
exist The rocks at Week formerly excited so much 
curiosity and astonishment, that tew people caloe 
to Baih without going to see them. They consittted 
of a double chain of pyraipias, similar in form to die 
|)eaks in the AlpSy and extending across a large vale, 
the undulated surface oi^ Which would have shown, 
but imperfectly the internal disorder of the sttatm^ 
had it not been for suth 'ej^tern^l signs. A broolc 
iBowed between them, as is the case between th^ 
gigantic pyramids near the summits of the Alp^^ 
The strata of these rocks, dipping under the soil erf 
rtie vale, consisted of a lime-stone very different fronn 
that of LansdowHj and of the same nature as that of 
St. Vincent's rock near Bristol ; being a kind of red* 
dish marble. This stone affording a better lime than 
that in tlie immediate vicinity of Batk^ where the IP 
buildings have so greatly increased, and pyramids \^ 
besides being very easily attacked, their demolition (^ 
was begun soon after I had first seen them,' the lime ^ 
being burnt on the spot ; hence, at this second visit, \^ 
I found tiie largest of these pyramids razeil td their 

founda* 
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ibif ndadoQ, which wni covered with grass ; and if the 
same j>rocess continues, this geological monumeot» 
80 important when we consider the place, the dif- 
ference between these strata and those in the neigh« 
bourhpod, and other circumstances which I shall 
soon relate, will at last be totally obliterated. 

701. The channel between these two rows of 
rocks, the strata of which form natural walls on its 
sides, has afforded the means of constructing a large 
reservowr of water. A very strong wall twenty feet 
liigh^ has been built across the space between the 
tocks, in a part where they approach each other; 
md' this raises the water within the space up to the 
pointy a mile above, where the stream enters it. The 
water issuirig from this reservoir turns a wheel for the 
9se of some forges, and returns afterwards into its 
natural bed. 

V ■. ' . 

t • f • .» 

"" J^une i€th. We set otit, at nine in the morning 
wpWi fFeekj whei'e we had slept ; and contiUuing oiir 
Journey on foot, we proceeded first towards Ctifton^ 
ikt die distance of nine miles. If, in many places, 
buomn labour has destroyed geological monuments, 
It has, in still more numerous instances, discovered 
tb our view such others, as, belonging to the interior 
"put of the i^il, would else have remained for ever 
vnkbown. This is the case with respect to codts ; a 
bed of 'which is in thfe'^lstrict called Kingswood, ex- 
tbiiding froni heiar /f^eif towards Bristol: ^^e passed 
ji<ear fifeVeril coal-pits, biit without stopjiing there^ 
becfaose iri my jdurrtcfy^lA 1787/ l*had ikndiniich at- 
tention 
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course \n the same district, which ^cilit^tes t)^ L 
ineans of again finding the bed of coal beyond thetD ' 
but this varies in different districts ; so that the 
collier, who has had great experience in one, has g tgio 
new study to begin when he removes into another. Ljfsi 
These fractures, occasioned by partial differences in M ( 
the subsidence and angular motion whence has re^ josta 
suited the inclination of the bed, cross it in different Akk 
directions ; so that the colliers are stopped in Ais m ** 
tnanner, whether they are following the bed along its Mo 
declivity, or laterally at tke same level. In every Wd 
district, the collier dught to know distinctly all the W 
strata above and below the bed of eoal; and W^ Vc 
possessing this knowledge, he bores throu^ the ex^ v^ 
Iraneous substance by which the fracture, of wlrtt — V 
ever breadth, has been filled, he may judge, by th^ \ 
substance of the strata presenting themselves beyoncS 
it, whether the bed of coal is above or below tbi^s 
point, and what is its vertical distance thence, an( 
may thus be enabled to find it again. 

705. After having pointed out to me, on the sur« 

face of the ground, several j)laces, externally distin -• 

guished only i)y slight undulations, where, howevef-T 
there were very ^reat changes in the bed of coal with- 
in, with respect either to its absolute level, or to il 
>\elative depth bdow the surface, my informer addedi 
this reflexion ; " could any one suppose, firom the 
^* outward appearance of this ground, that all its , . 
" interior strata were in such disorder ? Certainly 
^' there miist have been very gredt revolutions in the 

" sur&ce 
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^ surface of (he earth !" This is an idda which mvtil 
naturally occur to the minds of all who are acquainted 
with the interior part of the soil ; and though, in 
the rocks atJVetkj and in the connexion between 
tteir strata and the bed ot coalj the district of King^ 
ttodd presents a vf ry reniarkable asserhblage of cir* 
cumstances, the phenomenon of beds of coal rising 
and leaning against lime^stone strata is not rare ; I 
Bave seen it in various places, and particularly in 
Staffordshire and fVorctstershire, at Dndley and 
Btxcdky. It was by the 'combination of these |lbe**> 
itomeina tirat I was led to the system first explained 
fci my Letftes mr I'Histoire de la Tfcrw et de 
r^fifoWfTW, ind confirmed by all my subsequent 6h^ 
fer?ations; namely, that our beds of co^V proceed 
from ^ peat-^mosses which existed on islands in the an- 
fiient sea, and which subsided there during the ca- 
tastrophes frequently recurring on its bed, long the 
^ne of those revolutions before it became our pjfe^ 
Not continents. 

706. Another change which had happened in this 
country, since my former visit to it in 1787, is also a 
Knd of chronortieter of the human race. At that 
period, there were ^till many places where <iopper 
ofres, from Anglesea and Cornwall^ were stniefted, 
find a part of their product was 'made into brass, 
With the tapis calaminaris fdund in the neighbour^ 
Hood. The orefe were brought hither, because fcoals 
n^fc abundant, 'and labour cheap ; and thesef workis 
weire carried on for some years after I saw them^ 

but 
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but they are now at an end ; so much cpdl havli% 
been dug out^ that the pits are at a depth which 
^eatly increases the expense, while, at tfie sanje 
time, the extension of enclosures has raised the price 
of labour ; so that these smeltiiig works have beei) 
transported into fVaUs^ where the coal is not yet so 
much exhausted. ^ , 






707. The waters of all this district, collected im^ 
small stream, flow along the foot of the high h^ 
extending fJTQm hence to Clifton, on the norther^ 
slope of whiclx is built part of the town of Sristd^ 
We pa;used this stream at BaptUt mU\ where ijts 
bre£|dth is inconsiderable; in its way |x) wards .4i« 
Amriy into which it falls above Bristol^ it flow^ ,]C 
many ps^ts through meadows, its course ii.aving beeq 
jsused by dams, in order to render its water.servic^ 
ble imt other mills, ISTear Baptkt mill appears thi 
sectioo^pf a very thick sti^atum of red clay, used,fc)| 
making bricks. Above this stratum is« found one ol 
reddish sand-stone ; but all the upper part of the hill, 
to a great breadth, as far as Clifton^ and St. Vincent's 
r(?c^^.whicb, at the H^t JVellSj rises, above the Avatif 
consists of the jsection of UmC'Ston^ stiata, dippii:^ 
inwardly* of the same species as those at JVeeky and 
assQcjat^d, ia some places, with strata of sand stone. 
My nephew /studied , tlie latter very attentively near 
St. Vinccnfs rock ; and his observations, ^f ^which I 
sh^l give an extract, will add som^s new and in* 
teresting circumstances, to the history of the ancient 
sea. • ^ 

708. This 



- 708. This- rock is a mass of strata, inclined about 
4i* towards the valley of Bristol : the highest of 
them, in their present state, are of the same Hme^ 
stone as the rocks at IVeeky hard, reddish, and con- 
taining cavities lined with crystals of quartz ; but 
•ver these, originally, there were strata of sand-- 
itonCj which, having been thrown on one side by the 
angular motion of the whole mass, now lean against 
the former at a lower level. My nephew followed 
the foot of these sand-stone strata behind Granby 
Pkc6j near- the Hot Wells, where their inclination 
brings them successively to the same level ; and the 
feUowkig are his observations^ 

'- 709. The first, and originally upperniost, of these 
^Tttta are of a sand-stom, of which the grains are 
^^m y^ to -rj^ of an inch in diameter ; these grains 
*kte of a tremsparent quartz, forming, by the simple 
Adhesion of contact, w.ithout any appearance of 
^uten, a stone so hard, tliat it strikes fire with steely 
''^iid a large hammer is required to break off a fiew 
^mali fragments, even from the angles : the strata 
%htts indurated are of a greyish colpun The next; 
'^vhich are less hard, are yellowish; and my nephew, 
laving observed the latter with a microscope, re- 
inarked on their grains a ferruginous coatings that 
prevented the immediate cohesion of these grains in 
the points of contact. 

■'if 

710. Onthe surfaceof fragmentsof boththese strata* 
he perceived some very neat and regular lines^ appear- 

•r £ ing 



to have been made by the incisioM ti ft Vefy Bh^jht 
instrument. Some of these lines were strait, others 
curved; and their length was from three to. seveih 
tenths of an inch* It evidently appeared that these 
w ere impressions of certain bodies ; but he couki 
form no idea respecting those bodies, till he came to 
a stratum in which the sand was loose ; and there 
he found a multitude of fragments of a bivalve^ pro* 
bably a non-descript among fossils. All these frag* 
ments were garnished with spinesy of the same formt 
as the impressions which he had seen on the stones; 
consisting of small pointed tubes, placed without any 
appearance of determinate order, either in thek 
arrangement, or in the direction of their curve, and 
8o near together, that he counted seventy on a frag- 
ment, the surface of which was scarcely half an mcb 
square. He found none of these shells entire; but 
the form of the hinge, equal in breadth to the valves, 
and that of the fragments of those valves, assisted 
him to compose one ; it was in the shape of one of 
the clasped purses with a large opening closed by 
two strait pieces of metal of its whole breadth, fitting 
itito each other when- it is shut: the valves had t 
deep inflexion down the middle, on each side d 
which their surface was convex, and slightly chan- 
nelled, the lines diverging from the centre of the 
liinge: the individual thus composed of the piecei 
on the w hole mpst congruous, was about an ioch 
square on the surface, and both its valves were equally 
covered with spines. 

5 711. Con- 



711* Continuing his examination of* these strata 
in a direction towards those of tJie reddish marble^ 
my nephew found, next to that which I have just 
iescribed, some strata of thin lime-stone, separated 
)y iamime less hard suffering decomposition from the 
lir. These strata contain another bivalve, appearing 

be also a non-descript among fossils, and no less 
Afferent than the preceding from all living species : 
f this he found separate valves, all nearly of the same 
be, not exceeding nine-tenths of an inch in diame- 
3r; these are more convex than hemispherical ; 
ley have a straight hinge, of their full breadth, form- 
)g ears, and are slightly striated with some tuber* 
leg. Beyond these Isist strata j and before he came 
) (kose of the reddish marble, he found strata of a 
Bcy diflferent species, consisting of petrosUex, mostly 
ddish, but some grey ; each stratum being about 

1 inch in thickness* 

718. This is another detailed example of the men 
iiments still extant of the history of the ancient seai 
X the situation of the strata here described, con- 
sctcd with what I have already related respectmg 
le country between this place and Lansiown^ pre- 
tits an assemblage of phenomena, which no cause 
ting on the continent since it has existed can have 
oduced. These different strata observed behind 
^nby-placCy inclining, as I have said, against those 
reddish marble in St. Vincent's toc% are parallel 
^ each other, and contain marine bodies ; they 
tst c(xisa|u€ntly have been formad in alholiizantal 

and 
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atid continuoos situation : now here they are not or 
seen at a lower level than those which originally th 
must have covered, but thjey foriu, as it were« aa i 
suiated mass in tiiis country, where symptoms < 
strange catastrophes in the strata every where a{ 
pear, as will be shewn by the detail of our observa 
tions in the rest of this little tour^ to which I sbal 
DOW return. 

713. The small river Avon^ after having passed b; 
Batky (where I shall describe it in a future excursioa 
arrives from the eastward at Bristol: it here ^m 
an elbow before it enters a defile between rocks, i 
its way to the Bristol channel^ into which it dis 
charges itself at a point not much below the vas 
astuary of the Severn. This course I shall noi 
follow ; nor must my readers be weary of details 
for, besides that topographical descriptions are alway: 
in some degree, useful and interesting, it is by thei 
only that Geology can be cleared from many erroi 
resulting from superficial observations, in which 
has been long involved. 

714. Ifcivers had formed vallies by erosion, tb 
same strata would always be found on both the side 
of the (latter ; and this, indeed, is supposed by M 
Playfair to be actually the case : now among th 
multiplicity of examples to the contrary, one alread 
presents itself at Bristol. The right bank of tt 
Avon is here formed of the strata just describe! 

while its left hank consists of a red ^'4 ^ ^^^ 

har 
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hard strata are intermixed with soft, t shall frd- 
quently have occasion to mention this soil in my fu* 
ture travels, it being of great extent in the western 
counties. The tides ascend to Bristol. In a former 
journey I had seen ships aground here at low water ; 
but a canal had since been cut through the red strata^ 
and the vessels entering it at high water were kept 
afloatj by a sluice^ along a quay belonging to the 
town. Besides, a new enterprize was now begun, of 
great importance to this port, where, if a number of 
ships arrived together, some were obliged to remain 
aground below the town, and when the tide was out, 
they sustained some damage, as well from the pres- 
sure of their cargo against their sides, not then borne 
up by the water, as from their being thus alternately 
in the water, and exposed to th^ sun. It had there- 
fore been undertaken to excavate a large basin below 
the town ; and when the vessels shall have entered 
this at high water, they will be kept afloat in it, by 
closing a sluice, as they now are in the canal. 

7l5. The e^tcavation of this basin afforded us an 

opportunity of observing the nature of the horizontal 

soil covered with meadows, which extends as far as 

^G foot of the hills composed of the red strata. This 

'^U consists of the accumulated sediments of the 

^^^d-waters, and the sea-sand brouglit up .by the 

**^es* The very extensive commerce enjoyed by the 

^^tj of Bristol, notwithstanding its distance from the 

^a, arises from its situation at the head of an (Estuary ^ 

^hich however, like all others, has thus begun to be 

Q filled 
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filled up ; and it has hence become necessary to hm: 
recourse tx> the means above described. How Ht^i 
can the A'con be supposed to have opened for its< 
It passage through the calcareous rocks enclosing ji 
basin on the side next the sea ? while the river, befor 
it arrives there, being already reduced to the level c 
the sea, has no longer any motion but that of th 
slow ascent and descent of the tides. But it will !► 
seen by the following observations, that this defil 
has been produced by the catastrophes of the strata 
as well as the channel between the rocks near fFceR 
consisting of the same strata which I have alread- 
described. 

June 17 th. We took a boat at half past tenii 
the morning, to go down the aestuary with'the tide a 
far as Pill, a' port situated on its left bank, when 
vessels passing up to Bristol are obliged to stop, i 
they arrive there at low water, and to wait till tb 
tide comes in. 

716. In passing along under CHftOHj before \r 
entered the defile, we had on the right the lofty roc^ 
of St, Vincent^ the top of which is covered only wit 
flowhs ; while on the left we saw a section, indeed, c 
the same lime-stone strata, but at a much lower leve 
with a very thick loose superficial soil, partly cone 
posed of rubbish, and towards the upper part cloathe 
with wood ; at the same time that these st?'ata ar 
seen, in their lateral sections, to incline, on both side 
of the defile, in a direction opposite to the chasm. 

7.17. Thi 
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7 1 7. This is already very contrary td Mr. Play- 
fair's idea respecting the origin of the defiles in moun- 
tains through which rivers pass. He says on this 
Subject, p. 105, " The philosopher ^ who has deeply 
'' meditated on the effects which action, long conti- 
'' medy is able to produce, and on the simplicity of 
** the means which nature employs in all her opera- 
*' tions, sees in this nothing but the gradual working 
**_ of a stream^ that once flowed as high as the top of 
** the ridge which it now so deeply intersects, and , 
^ has cut its course through the rock, in the same 
** way, and almost with the same instrument, by 
** which the lapidary divides a block of marble, or 
". of granite." Here Mr, Playfair requires this 
iieep meditation on the effects of action long continued^ 
because, for the defence of the Huttonian theory, it 
is rfecessary to reckon by thousands the centuries 
^ich have elapsed since running waters began to 
act on our continents. He is undoubtedly in the* 
right in considering as an unwarr^inted opinion the 
only one that he cites as contrary to his own idea ; 
namely, that " some great convulsion of nature has 
" torn the mountain asunder, and opened a passage 
*' J^ the waters ;" but he ought to have replied to 
thoslB who have attributed these openings in our 
^f^^>untains to convulsions of the strata, while yet 
^nder the waters of the sea, before it abandoned our 
^^^tinents; and instead of referring us to the defiles of 
^^tai, which so few are likely to have seen, he ought 
*^ have cited defiles within reach of many of his 
lers ; and had he observed these himself, he might 

q2 frequently 



frequently have seen, not only in the denle neai» (I 
Hotwells, but in others that I shall describe in t3 
sequel, the characters so evidently impress^dby'tt^ 
cause of their production, which I have alrea^ 
pointed but, namely, the catastrophes undergone 1 
the strata. 

718. As we sailed through this defife^ we found 

not only winding, but with great differences, bot 

between the two sid^rs when compared together, an< 

between'successive parts of each side. With respec 

to the latter circumstance, we saw, in some places 

naked rocfes rising on the border of the channel, anc 

in others, slopes coming down to it covered witi 

wood ; so that, by the turns of the defile, we appearefc 

to be passing fi;ora one lake to another, the pictit 

resque aspects of which weiij continuklly changing 

nor did we find less dissimilarity in the comparative 

form of the sides ; that on the left is intersected witt 

transversal vales, evidently produced by the fractures 

and angular motions of the strata; for the side o- 

these vales nearest the sea is formed bv the inclinefl 

planes of the strata^ and the opposite side, in man* 

places, presents to view their sections. The lower: 

parts of these vales wp re originaHy branches of th« 

great cestiiary^ which ascends as high as Bristol; bit 

they are now filled up, and covered with meadows 

a causeway forms the road on that side, and„. being 

higher than the entrances of the vales, it s0rves> a^ 

the same time, as a dike to prevent the higb tid^ 

ironiu 
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from entering these meadows, which, without it, 
w<^uld still be inundated. 

719. After a certain space the hills becoming low- 
er on both sides, we began to have a view of the 
adjacent country ; and the sections of the sunken 
Uo7iy strata appearing above watqr, we saw them 
first inclining downwards on the side opposite to the 
sea, and then becoming horizontal At last, these 
strata disappear on the right bank, considerably tlie 
lowest of the two, and descending in a ^i^ -quite to 
the level of the water ; but, on the other side they 
shew themselves as far as Pill^ where theif section 
r-esembles a wall, and rises about ten feet above the 
high tides ;. and as a proof that these rocks are not 
corroded by the ascending and descending tides, they 
•re covered \ff\xhfacus to the greateft height attained 
hy the salt water. 

• » ■ 

720. We landed at noon on the right bank, oppo- 
site to P/7/, and ascended by an insensible slope to 
Jie village of Shirehampton^ whence we discovered 
^ extensive tract of iiew lands fonned along the 
coast, through which the Avon has prolonged its 
course. Of these, all the parts fit for good meadows 
have been embanked ; but there remains on the outer 
side a great extent oiforelandsy as they are called on 
^© coasts of Holstein iand Sleswigh, which are still 
<^^etimes overflowed by the spring-tides ; however 
-^y atFord pasturage in the summer, as is the case . 
^ ^ similar coasts. On the northern side, the em-. 

bankment 
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bankment begins immediately below Shirekampt&m • 
we there ascended it ; and we proceeded oh it f<>|» 
six miles, to the point where it is interrupted, aijtJ 
where the Nezv Passage to IValeSy across the great 
mstuary of the Severriy is situated. 



72 1 . As we walked on this dike, we observed, 
many partsr, that the level of the meadows within ifc 
w^as lower than that of the Jor elands. This is fre- 
quently the case, when new grounds are enclosed, iif 
their soil has been formed on a sandy slope ; for they 
have a disposition to slide down under the water o1 
the sea (§. 472) : and when thus reduced below its 
level, they are prevented, by the embankment, frooQ 
receiving the fresh deposits of the tides, while these 
continue to accumulate on the forelands. On this 
account, it has often been necessary in Holland to 
raise the dikes, which have sunk with the marsch 
soil ; the latter being, in some places, fifteen feet 
lower than the level of low waten In 



722. The breadth of this arm of the sea diminish* 
ing towards the New Passage^ the waves have at last 
brought iip gravel against ihe forelands. It is not 
from the coast itself that the gravel thus collected 
along it proceeds ; for we have seen that its strata 
are of lime-stone, while this gravel is composed of 
rounded fragments of slate and quartz, mixed with 
small silices : it must then have lain on the bed of the 
sea at the birth of the continents ; and in the sequel 
of these travels will be sjeen many characteristic signs 

of 
7 
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of the formation of that bed by the subsidence of tiie 
strata. Fartlier to tlie northward, the gravel be- 
comes so abundant, that it has set bounds to the ex- 
tension of the forelands^ and formed a border to the 
meadows near the New Passage^ where it has been 
accessary to continue the embankment by a wall ; 
tMScause, when the sea is high, the waves come up to 
its foot. 

723. The interruption of the new lands at this ^ 
spot is produced by a brook, arriving here to dis- 
charge itself into the sea. An immense beach hav- 
ing been formed here, composed of the gravel which 
I have mentioned, the brook has preserved tlirough 
this its course ; and an access having been thus open- 
ed to the waves, they have hollowed out a deep 
creek, into which the tides enter. In a small port 
formed by this creek are kept the vessels intended for 
the passage to the Welch coast ; and th^ again 
Jurrive here on their return. The passage-house 
stands on this beach ; we reached it at four o'clock ; 
and wearied with our walk along the embankment, 
which the wind had rendered very disagreeable, we 
did not feel ourselves disposed to go any farther that 
evening. From the top of the house, we could see 
another embankment beginning at some distance, to 
the north of the passage, and enclosing another tract 
)£nezo landSy with forelands on the outer side. I do 
lOt think it necessary formally to op[)ose these obser- 
vations to the hypothesis that the sea destroys our 
'ontinentSf and transports their materials to the Ian- 

est 
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est depths of the ocean ; an hypothesis which is Oioe 
of the fundamental parts of the Huttonian theory. 

June 1 8^//. We left the New Passage at half past f* 
seven in the morning to return to C///if(?w through the 
interior part of the country. After having passed 
the beach, we entered the marsh which we had foL— 
lowed the day before by the sea-side, in order tc3 
cross it towards Comptou^ distant four and a haL:rf 
miles, here the breadth of the marsh. For some wa^^ 
we saw in this enclosed land a great deal of the smaB_ 1 
gravel of the coast ; but it disappeared by degreei^^, 
and we found only the soil of the marsh itself, conM- - 
posed of sea-sand and the sediments of land-waten^. 
This wide tract of meadows is called Marsh commons, 
and very much resembles Eyderstede on the coast c^i 
Sleswlghy being, like that, covered with cattle : then 
was water in all the drains communicating with th. 



sluices of the dike ; which shews them to be belo 
the level of the ebb-tides ; for the weather was fin^^ 
so that this was not accidental water. The mars/i 
is perfectly horizontal to the original border of thifiS 
coast, where Cojnpton stands : and as we ascende 
from that village, we saw, in places where the groun 
had been cut to make the road, that the soil consis 
of that kind of foliated sandy marl, of a reddish coloa 
interspersed with blue spots, which is found in variout 
parts of England and of the continent. When w 
liad gained a certain height, we had a view of th. 
whole extent of the may'shes, a tract more than eiglm^ 
miles in length, from the mouth of the Jvon to the 

Old 
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Old Passage on the north, where a branch of a hill 
ccnues quite down to the sea/ It was easy to judge 
whence these 7iew lands had acquired such a breadth 
and extent; for the wind being high, the water of the 
sea was turbid the whole way across to the opposite 
^oast of Monmouthshire ; the tide also was low, and 
1. sand-bank of great extent was uncovered. It is 
x>r this reason, therefore, that the tides and the 
pvaves carry to the shores so great a quantity of 
aterials. 



724. This is the western coast of England; and 
the phenomena which I have just described, and 
"which will be seen to extend themselves along- the 
^hole coast of Somersetshire, are the same as those 
on the eastern side of the island ; where, to explain 
what is observed on the coasts of Suffolk and Zm- 
colnshire, Mr. Playfair, as has been seen at the begin- 
ning of this volumfe, has suipposed partial elevations ; 
linking thus to efface on sopie coasts, that kind of 
^^ Tonometer, which, however, exists around the whole 
^f our continents. 

725- We arrived at 9 o'clock at the Black Horse 
i^iablic house, on Crib's causeway, extending across 
^ marsh ; and thence, after passing over a hill, we 
'icscended towards Westbury, into a vale, through 
H^hich the small river 7 rim flows to the Avon. We 
observed along the road some blocks of a hard lime- 
stone, certainly not belonging to the external strata 
of the hill ; for the latter, which dip almost vertically 

inwards 
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inwards, (th^ir section forming the surface,) are c^^f^ 
soft lime-stoney easily divisible into laminae. ^^^^ 
before we came down to Westbury, we had a y\ew' 
of the country extending we3tward to the coast^ 
beautifully interspersed with hills, some of them io- 
sulated, with handsome houses surrounded by parks 
cm their summits ; their slopes, and the vales between 
them exhibiting a variety of culture ; and the waters 
i:ollected in the latter p^issing through them down to 
the marshes. 

726. From Westbury we had a long ascent before 
we reached the top of the hills near Clifton, wher^ 
great symptoms are seen of the catastrophes whicl^ 
have given to our continents, in many of their parts^ 
this form of hills and vales. A number of large 
combes descend towards the course of the AvoUy iix-r 
tersecting tlie rocks on its borders ; while the causal 
of their formation is manifestly shewn by the state oi 
the stony strata in the mass of the hill: the upper 
surface of this has no covering but the turf, because 
it consists of the section of the strata dipping inwards^, 
with here and there some high parts forming, rocks 
which rise above the grass. I saw here also a pheno- 
menon frequently found on eminences of this kind ; 
it consists of cavities in the form of funnels, towards 
which run the rain-waters that fall on the surface; 
there being under them some more continuous inter- 
vals between the dipping strata down to the level of 
the vales, where those waters form springs. iVfter 
having passed pver thp top of tliese hills^ we turned 

towards 
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owards Cliftotij where we arrived at S o'clock, and 
pent the reirt of the day. 

June 19th. After having spent the morning at 
Bristol, we set out for Bath, passing along the left 
»ank of the Avon ; and here will appear the same 
roof as has been shewn at the former place, that 
aki have not been produced by rivers. On this 
auk, we passed over some ridges of hills, separated by 
Tfnbes ; and from their highest parts we had a view 
f the large vale in which flows the Avorij either 
inding through meadows, or following the intervals 
etween ridges of small hills longitudinally intersect* 
ig the vale ; the declivity of th^ latter being so small^ 
tiat in an extent of twelve miles, a few locks are 
ufficient to render the course of the river horizontal ; 

that, in common seasons barges can pass betweeii 
^rUtol apd Bath with very little water. 

727. This circumstance alone would render it im* 

• 

NPobable that the Avon had excavated such a vale^ 
€ which it has, on the contrary, elevated the bottom 
J its sediments during floods ; but there are imme- 
iate proofs that this cavity is onginalyBiA has been 
t^oduced by subsidence^ n6t only from the situations 
^ttxt strata on its borders, but from the difference, 

1 that respect, between the opposite sides. In pass* 
3g over the hills on the left bank, we saw, near 
Bristol, the sections of strata of a yellowish lime-' . 
tone, contaming large comua Ammoms^ But long 
efore we came to tbeJ^dge across the river some 

miles 
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OlSes below Bath^ we saw the hills on this same side, 
sloping gently down to its border, their base discover- 
ing strata of what, in this part of the country, is 
called Blue Lyas, which, as well as the red strata 
mentioned before, extend through Sonfersetshire and 
Devonshire. . The lyas is a limerStone{ commonly 
Wiiish, bbtsometimes grey; its grain is very fine, and 
it is disposed in very regular ^/r^/^, from two. to 
seven inchefs in thickness, some of which have on 
their surface a multitude of small shells of various 
species, mostly bivalves, 

728. Another essential circumstance belonging to 
this left bank of the river is that on its declivity lies 
it bed of coal^ bearing, like that of Kingswood^ .the 
impression of the catastrophes of all the.^^r^r^dj; and 
the following particulars had been communicated to 
me by the. colliers in a former excursion. The ap- 
pearance of the surface is very far from shewing the 
position of this bed; for while, near Bristol^ it ia found 
at very little depth, it becomes lower as it approaches 
Bath ; so that, in the space between the two turn- 
pikes on the road, it is already fifty fathom beneatb 
the surface, and near Bath it lies as low as eighty 
fathom : it has also the same fractures, and unequal 
partial subsidences, which are observed in strata of 
every kind, when it becomes an object of interest 
to follow them into the interior parts of the soiK 

7^9.' Now this bed of coal is entirely mis«ng on 
the right bank of the river ; and besides, _ when we 

quitted 
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quitted the blue lyas at the foot of tlie gently Sloping 
hills of the left bank, and crossed over by the bridore 
to the other side, we tliere found a hill with a rapid 
ascent, composed of strata of yellowish lime-stone^ 
[ whence a promontory advances a great way into the 
vale below the bridge, the river flowing round its 
foot ; and in one of its strata, imperfectly consoli- 
dated, we observed a quantity of large cornua Am^' 
mmisy which, on the left side, are found only near 
Bristoly and at- a lower level.. ; When the opposite 
banks of a number of rivers shall have been examined 
with a view to a similar comparison, it will be no 
bnger possible to retain the persuasion that streams 
have excwcated the vales throi^ which they flow* 
This will continue to appear in the following excur- 
siwi albng the banks of this same, river, farther up. 

June ^\st. We set out from Bath at eleven 
O*clock, still on foot, with the intention of observing 
the course of the Avon above that town, where it 
flows between hills nearer to each other than the pre- 
ceding were, 

730. Ih coming out of Bath^ we crossed the river 
by the new bridge. On a former occasion, I had 
^n the ground lying between this and the foot of 
the hills, which is at present occupied by Great Pul- 
teney street ; it is an alluvial soil, formed by the 
river and some brooks. When we reached the hills, 
we proceeded along their foot, ascending the course 
il^ the river, till we came below the Sham Castle, 

erected 
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erected as an object for the embellishment of th 
prospect, but serving as a gate to an enclosed plan 
tation. We ascended thither, going strait up th 
hill, though its aclivity is very rapid, in order t 
observe the situation of the strata ; and at vanou 
heights on the slope we found their sections, pre 
duced by the subsidence of a part of tlieir mass in ft 
space in which at present the river flows. We aftei 
wards continued to ascend, though less rapidb 
and having crossed the wood, we came out on CU 
verton down. 

73 1 . It might suflSce to have attentively surveyc 
this hill with its borders, and to have observed tt 
appearance of ihe other hills around, to be convince 
that vales are the effects of catastrophes ; for th 
whole mass of this hill exhibits marks of thfem ; it 
summit is covered with only turf, because it is formet 
of the section of lime- stone strata dipping inwards 
We first went towards its brow looking down on tlx 
course of the Avon from JVarky to BatheastoHy ftm 
which latter place the river turns towards Bath;vd 
we came to a part where we saw the hill abruptly cui 
down to a slope covered with wood. We de'scendec 
on this slope by a fissure in the rocks, and sawi 
scattered with large masses of strata, partly burie< 
under smaller fragments. Having reascended tb 
hill, and proceeded on its border till we were oppc 
site to Wharley^ we found on its summit wide an 
deep clefts, forming separations between the masw 
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of tiie inclined strata ; then proceeding southwards, 
we came to another part of its brow, where is a great 
section of the strata ; and instead of finding a slope 
of rubbish at its foot, we saw there the nearest of the 
masses detached from it, forming, a little below, a 
wide terrace, to which we went down. Hence we 
had the view of a space bearing all the characters 
of a great subsidence : the slope of the terrace itself 
tamed towards it is covered with large masses of the 
strata, though not attacked by any stream ; and the 
whole space itself is interspefrsed with small hills, 
through an interval of which the Avon enters in its 
Way down to JVarley. 

7S2. We returned hence towards Bath along the 
left bank of the river ; and we saw every where on the 
slope of the hills on this side, as well in the upper seo* 
tbns of the sti*ata, as in the large masses scattered on 
the slopes, certain marks that the large ^ale had 
been formed by ia subsidence* It is, at the same 
lime, evident beyond all doubt, that the river can- 
JK)t have had any share in the formation of this vale; 
for, besides that its common course occupies but a 
very small part of the bottom, W^hich, in reality, it 
has raised by its sediments during floods, its declivity 
is so small, that, in order to bring a part of its water 
to a level of some height near Bath^ it has been ne* 
cessary to conduct it from a little below Warlcy^ in 
a canal dug along the foot of the hills on the left 
bank, and prolonged at the same level through mea* 
dows formed on a great extent of alluvial ground 
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which lies between those hills and the tiataral court 
of the river. We did not proceed along the ki 
bank any farther than /Fflr/ey, . because the rive 
makes a very. wide, turnj and besides, 1 bad oh 
served that part in 1787* I had then, also, crosse* 
Claverton hill by a different road ; and as detaile 
exaiaiiples of phenomena belonging to general classe 
fix the attention more :than abstract definition^, espc 

r 

cially when those phenomena may, as is the cas 
here, have many observers, I will relate what at the 
time I sawi 

733. I then ascended the hill from JVitcornbe. 
village situated at the bottom of a combe leading u 
to Prior Park. In the lower part of this comb< 
the sides of which exhibit sections of the strata^ [ 
saw one stratum similar to that, described in § 694^ 
at the top of Lansdown hilly consisting of concrete 
masses in calcareous sand, with marine bodies en- 
closed in them. I found here some of th^e concre- 
tions, in which the nucleus was a madrepora stellata* 
Above this, I saw the section of strata more com- 
pletely petrified, inclined inward, and presenting 
their section towards the vale of the river. Lastly, 
on the top of the hill, I found the quarries whence 
is taken the free- stone of which the houses in Bath 
are built: its grain is fine, but has little coherence: 
it is easily sawn when first taken out of the quarry, 
but becomes hard when exposed to the air; and its 
colour then changes from yellowish to grey. Many 
of the Bath houses have only a covering of this 
stone, which, for that purpose, is sawn into pieces 

four 
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four or five inches in thickness. I entered several 
of these quarries, where I saw the strata inclined in* 
wards ; but this inclination differs in different quar- 
ries ; a circumstance arising from the difference in. 
the angular motions of the masses separated by tlie 
fractures. 

734, After having passed davertan down House^ * 
situated to the east, I found on the surface thin 
strata of Ihne-stoney the €ame as those on Lansdowriy 
and undef them thick strata, apparently of the same 
stone, very, different from the free-stone^ and contain^ 
ing a large quantity of small marine bodies. It is 
possible that the thin superficial strata may be only a 
part of these, foliated by the action of the air. At'a 
lower level, in a direction towards the village of 
Combe the free-stone is found on the surface ; which, 
though nearly horizontal, is the upper section of the 
strata inclined inwards, as I saw in some of the quar- 
ries. The hill i^ here cut down abruptly towards a 
cmbe, whence the village below derives its name ; 
by this village passes a brook, which is composed 
of the waters of several combes^ and flows into the 
Avon. : In this part of the country, most of the 
brooks issuing from combes have the generic name 
of Combe-brookf with some distinctive epithet. The 
sidei of the above combe formed by Claverton hill ex- 
hibits the section of the free-stone suata which are 
here worked, 

R 7S5. 



735. Slaving reached the river side, I fbllowtd ie, 
on the same bank, as far as Claverton house; and in 
my way I found masses of the above mentiotied cod^ 
Cretions, and nuclei of the same stone moulded within 
large cham«. I here crossed the Avon to f Farley j 
whence 1 proceeded along its right bank. Many 
persons resort hither to view the JVarlet/ rocks ; 
which exhibit a phenomenon common amwig gresLt 
mountains, but rare among hills ; whence it is zjry 
object of greater curiosity in this country, and at tUc 
same time more interesting^ as its cause is mpre evi- 
dently seen. The hill rising on this side, naihed 
Kingsdmcrty has a slope of great extent towards War^ 
ley; it is ascended at first through woods, abov4i 
which it is covered with immense masses of rocks, 
partly buried among smaller fragments. When this 
phenomenon is found on the slopes of the Alps^ it is 
supposed, very naturally, thougli often erroneously, 
that these masses have fallen from some rock above, 
many rocks being seen in their neignbourhood ; but 
here, no such supposition can be formed^ for the 
upper part of the slope presents but a very small 
section of the strata ; and such masses could not 
have detached themselves from it, unless a large 
vacancy had already existed in their front. Thus 
every thing in this spot indicates that a great ^^i- 
dence must have taken place before it, and that 
these masses and the smaller fragments are parts 
Mhich have been accumulated in a slope on its 
borders. 

736. I 
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fsS. i Ascended this slope towards thfe sectioh bt 

Ibe strata and I followed it to the quarries above 

Bathford ; where appears the section of matly species 

of strata, and the stratum of freestone is worked 

under that to which belong the JVarky rocks. The 

latter^ very distinct from the rest, is not found in the 

side of the opposite hills ; at least I did not see it 

there: it consists of a kind of lime-stone which I have 

seen in the Jura, especially in the country of 

Neufchatel ; it is fiill of holeSj like those made by 

large worms in oak-timber, or by pholades in the 

rocks of some parts of the sea-shore* these holes, 

however^ are found only in the sides which have been 

long exposed to the air ; for in the quarries, where thid 

stratum covers that of free-stone, none are seen in 

the parts recently broken ; they are produced by th^ 

Actions of the aii" on sections of the ramifications of ik 

calcareous matter, which is not petrified ; these aredis^ 

tinguishable by the difference of colour in the part* 

^ewly broken, where it is easy to' form them inta 

similar holes with any pointed instrument 

V37» iProm these quarried 1 atstiended the hill, by 
tti^ side commanding on the N. E. the vale wherein 
flows Catherine brook, which id seen, to a great dis* 
t^ce, winding through meadows. This is one 
of the most beautiful rural prospects in the neigh- 
bourhood of Bath^ on account of the multitude of 
small hills, richly wooded, that slope down to the 
boixier of the meadows, and break tlieir outline with 
a variety of inflections. It is impossible to belieV* 
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that this vast space can have been hollowed out ^y 
the small stream flowing in it ; and its producti^^n 
by a great subsidence of the strata xevy manifest:! 7 
appears, when, in descending towards it the rapfj 
slope of Kingsdoxvnj we find projecting rocks, which 
show sections of the strata of the hill, liere seen to 
incline inwards. I came down this way to Bath^ 
easton, and crossing the river, 1 returned to Bath by 
a path through the fine meadows above meutiouecT^ 
formed on an alluvial soil. 

738. It would be too long to detail the particulars 
of all the observations which I have made in this part 
of the country ; my chief view being to excite the at- 
tention of the many persons who ramble over it merely 
for amusement, and to direct their notice to an objeot 
so interesting as that of the features, characteristic 
of the cause of the production of t?^/e^ between hilf^s 
which every where abound here. I shall therefore 
only relate another of my excursions, wherein, amoag 
new examples of phenomena common to every part 
of the neighbourhood of Bathy will appear one 
directly proving tlmt the catastrophes^ which 'pro- 
duced all the disorder observed here in the stont/ 
Btrata, evidently formed on the bottom of the sea^ 
took place during the time when those^ strata were 
istill covered by its waters. 

739. I went out of Bafh by the old bridge, and 

thence ascended Hollow-way ^ a road cut on the foot 

:fi a hill sloping rapidly down to the river. In this 

slcp^ 
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dope appear sections of the same calcareous strata 
incompletely petrified, which, in Bath itself, form 
the steep declivity below Belvidere in the parish of 
JValcot. Above Hollow-way y I continued to ascend 
towards a part of the hill formerly galled Greeivwajf 
farm, where, since Bath has extended itself over all 
the surrounding hills, the row called South-hill houses^ 
has been built Beyond this, I passed on a bridge, 
the. upper part of a combe in which a brook is formed. 
This combe is here very narrow ; but it grows much 
wider, in proportion as it becomes deeper, and at the 
bottom it joins several other combes arriving laterally> 
whence also brooks proceed* 

740« Continuing to ascend by the same road, 
when I had reached the top of the hill, I saw on the 
left an eminence called Antony hilly where some very 
curious quarries have been opened on the section of 
tb^ strata at the top of the slope the lower part of 
which forms one of the sides of the above mentioned 
coi^ibe. In this spot has been long worked a species 
^f Ume-stone strata, naturally separating into flags, 
four or five inches in thickness, their size being limited 
Only by the cracks across the stratum. The working 
of ttese strata has carried backward the sumn^it of 
the hill; and it thus presei^ts an abrupt side, rising 
above a terrace composed of rubbish. In the upper 
part of this section, are seen lime-stone strata the 
separations of which form lines nearly horizontal ; 
and they are covered with a very thick loose soil, 
<joosisting of ^apd apd fragments of lime-stone. It 
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U not, however, for these sfmfa that the qliarry Ig^ 
worked ; on the contrary, they have, in this part, 
Bearly stopped the working, there being so mucl^ 
diflSculty in removing them and clearing away the 
loose soil : thos* whiqh constitute the principal ob- 
jject are under them ; and, instead of being horizontal 
like the former, are very considerably iwe/merf, though 
3ensibly of the same nature with respect to their 
substance. These inclined strata have been followed 
n great way under the others;, pillars being left to sup- 
port them ; and thus have been formed some very 
picturesque grottqe^, lined with mosses and feras ; 
Ibqt the quarry is now almost abandoned, probably 
from the apprehension lest the vault, which is 
inuch cracked, should suddenly fait in upon the 
workmen. ' • . •» ^i •" -.. ■•.- 

741. This will lead me to a very important geplo* 
^cal consideration concerning the Huttohian theory; 
Jt being essential to determine, whether, as that 
theory supposes, the fractures and dislocations ob' 
served in our strata have been the effect of an ek- 
nation which has produced our continents ; or whe- 
ther, accorcling to my system; all these catastrophes 
had taken place on the bottomt of the sea, beftwrethc 
birth qf those continents. 

742. A phenomenon of the same nature as that 
observed at Antony hill is found also in some moun- 
tains, but with this difference; that the iiiclinedy 
f^ay, almost vertical strata, which commonly are of 

sckistuSi 



247 

histus^ are covered with strata nearly horizontal oft 
quite different natoi^ : in the examples cited in. 
ootland by Dr. Hutton and Mr. Playfair, the^. 
pper strata are of sand-^tone ; ia others vbich |^ 
ave seen in the Hartz and at Freyberg^ they are oi: 
ni^to9ie. The upper strata^ as well as |be lower,, 
lust have been formed in the sea ; now, as in the, 
[uttonian theory, the latter are supposed to have 
eep broken in the very act of elevathn which 
rought them above its levels this circumstaoee hai^ 
f necessity led to the strange hypothesis already re* 
ited under different forms ; namely, that sobse** 
uently to the production of our continents by f 4^ 
ationy some of their parts, by mbfidcncc, returned 
dow the level of the sea, where new strMa wert 
Mrmed upon them; after which they w^re i^dn citr 
^ttd. 

743. This is an auxiliary hypothesis in a thecnry 
tacked on all sides by facts ; it may however jnt^ 
rve some appearance of probability, as long as it 
lates to strata so different from each other m those 

schistui^ and sand-stone or lime-stone ; becausoi 
ese diflferences implying different states iq the sea, 
may^be supposed that one of those states ptrecede^ 
id the other followed, the elevation oi the conAi' 
nt, and the subsidence of some of its parts. But 

Atitony hill, the strata subverted, .and thoae 
nned vtpon them, are not only both calcareous^ 
it both of that distinct species which, waa called 
!S^45 by ancient naturalists^ because they supposed 

it 
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it to consist of petrified eggs of fishes. Thus Ai» 
same state, well characterized, of precipitations in 
the sea, before and after the catastrophe which pro- 
duced the subversion of the inferior strata^ evid^tfly 
shows the whole of these effects to have taken place 
on the bottom of the sea itself, within a short period 
of time ; and the following phenomena will farther 
evince that this .first catastrophe was succeeded by 
greater, compriehending the same strata, togetiier 
with those which lay beneath them. " 

744. Before I proceed to these new monuments 
of catastrophes, I must point out a difference between 
ihe phenomenon of Antony hilly and those of tiie 
places where ntYf strata have been formed on over- 
Utivo^nschisti: In the latter case, the upper section 
of the schisti is commonly irregular, and the first of 
the succeeding strata has been moulded on their 
asperities) while in Antony hilly the summit of tbe 
inclined strata forms a strait plane, whereon the hori^ 
zont^l strata re^t. This phenomenon appears to be- 
long to a piarticulap species of lime-stone^ ^'hicb is 
disposed, like the columnar hasaltSy to divide itself 
by strait planes across other kinds of divisions; as 
is seen also in certain species of slate. \ My n^pb^ 
observed' at Stone in Ireland^ twenty-four milts to 
the north oi Dublin^ the same phenomenon as this 
of the lawe|l strata in Antony hill; namely, an ab^ 
•Mutely plane surface, (thei^ not covered by ai^ 
Other stratumy)pvo&\xc^A by the section of Ume-stom 
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Yala inclined inwards^ forming with that surface an 
agle of about 40\ 

745. I proceed to the monuments observed in the 
cinity of Antony kill, of catastrophes posterior to 
16 peiiod when the above horizontal strata were 
irmed on those which had already undergone aa 
ngukr movement. It not having been thought pru- 
ent to work this quarry any farther, the quarry mea 
ave laterally followed the brow of the hill ; and 
fiere, clearing away the loose soil of the slope, they 
ave found the section of the same strata^ where 
bose which are inclined ^re still found under the 
lorizontal ; nor is there any occaswn to follow them 
ar within, because, by . continuing to clear away 
atqrally, the same section is still found. Now here 
ilready appear the eflfects of new catastrophes ; for 
hese strata frequently change their level by fmc- 
ures, in which all is in disorder, and which, as Avill 
^ seeo, pass quite through the hilL 

746. But the most evident symptoms are on the 
ope, where is seen very cleaily in what manner wa» 
roduced the =cavitj at present constituting the combe^ 
^ which Antony hill forms the highest side. I be- 
iq to d^cend by tliis slope, and found it to be com- 
5sed of terr9.ces one below another, each of them 
iving above it the section of those masses of strata 
herewith, previously to its subsidence, its own 
ass had been united. Within a certain space, I 
^ . ptble to descppd, from terrace to terrace, by 
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erevices in the abrupt sections ; but at last I came 
to one which was very high, and in which, though I. 
had a great extent of it within my view, I could not 
perceive any part where it was possible to descend; 
so that, not knowing how far I might be obliged to 
proceed on it in a direction leading me away from 
the high road, before I should find a way down to 
the lower terrace, I thought it best to reascend^to 
the road, and to cross to the other side of the 
combe, that being lower and less intersected^ and 
commanding a view of this whole side of Antcngf 
hilL Having then repassed the bridge I tumecli 
on the right, into a cross road with which I was wdl 
acquainted, called Greemvay Larie^ passing along 
the upper part of the slope: thence I entered a field 
fronting the side of Antony hill. It would be dif- 
ficult to find any geological monument more agree- 
able to the view. The side of the combe opposite to 
it is wholly composed of large terraces, where the 
finest vegetation, in fields scattered with trees and 
divided by hedges, spreads a cheerful veil over that 
scene of catastrophes ; but the experienced eye may 
easily retrace them, in the abrupt sections (rf theL 
strata above, the terraces, and in the interruptions of 
the latter by the continuation of the fractures de- 
scribed in the quarries above ; occasioning the ter-f 
races themselves to descend also in steps towards 
the lower part of this comhty where it joins another, 
one of the sides of which is formed by the s^me hill 

747. I ^hall not proceed any farther in descrilnng 
the neighbourhood of Bath \ what I have said may, 
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I think, suffice to engage those who resort thither 
from all quarters, in the water-drinking seasons, to 
examine, in their walks and rides, the interesting 
phenomena which that whole country exhibits ; and 
when they shall have gained a little experience ia 
this study, they will, I doubt not, be convinced^ that^ 
}f even an incalculable antiquity were ascribed to 
OHf continents, it would be in vain; for on them^ 
selves can be found no cause of the dissection of 
their surface into A//&, valeSy and combes^ the real 
cause of these forms having evidently been catastro- 
phes anterior tp their birth ; and from the real effect* 
produced on them, the era of that event cannot b^ 
removed to the distance of a very great number of 
centuries. A conclusion so important, that it xmxBt 
riot be thought strange if I frequently return to it in 
i(*ber places. 



FIRST 



FIRST JOURNEY INTO DEVONSHIRE, 

748. This is a country, in which, as well as h^ 
DorsetMrCf I have made several journeys, at diA 
ferent times, and in various directions. However, I 
shall preserve the form of a journal, ; as it possesses 
many advantages for thp reader, no less than for the 
writer. It is true that thus the determination of ■• 
many of the objects observed in one journey occurs 
only in another, anterior or subsequent in its date; 
and this is, in some measure, a defect ; but it is 
more than compensated by avoiding that which 
would be produced by coUectmg together all th? 
observations of the same objects made in different 
journeys ; since those objects would then respectively 
be insulated, and deprived of the geological connec- 
tions subsisting, In nature, between them and others 
in their neighbourhood, 

749- We enter here into the field of Mr. flay 
fair's observations, whence he has taken his examples 
of the maimer in which rivers have cut their way to 
the sea. I have already* introduced his system in 
this respect, because I have had occasion to coiS" 
pare it with the phenomena of the same coast, from 
Harifipshire hither. However, as we are approaching 
the^ places which he give$ as examples, I will now 
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ite the whole passage, as it stands in the XVIth of 
»is Illustrative Notes, beginning p. 368. 

" The mouths by which rivers on bold rockj 
^ coasts discharge their waters into the sea, afford a 
^ very striking confirmation of the conclusions con- 
" cerning the general system of waste and degrada- 
** tion whiph have been drawn above. At these 
" mouths we usually see, not only the bed of the 
" riveTj but frequently a considerable valley^ cut 
" out of the solid rock, while that rock preserves its 
" elevation, and its precipitous aspect, wherever it 
*' is not intersected by a rim of water. No con- 
" vulsion that can have tora asunder the rocks ; no 
^' breach that can have been made in them, antece- 
** dent to the running of the waters, will account 
** for the circumstance of every river finding a cor- 
** responding opening by which it makes its way to 
** the sea ; for that opening being so nearly proper^ 
** tional to the magnitude of the river, and for such 
" breaches never occurring but w^here streams of 
*' water are found. 

** The actual survey of any bold and rocky coast, 
*^ will make this clearer than smy general statement 
'^ can possibly do. Let us take, for an example, 
** the coast of the British Channel, from Torbay. to 
^* the Land^s End, which is faced by a continued 
** rampart of high cliffs, formed of much indurated 
" arid primeval rock. If we consider the breaches 
" in thb rampart, at the mouths of the Dart, of the 
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in this theoi^ to account, for the fact^ that no progiredi 
is seen in these excavations of vallies and 6nlargemenl8 
of openings to the sea> is by assuming tliat this pro. 
gress is too msensiblcy not only to be perceived during 
the lift of a single mauy but even to have any record 
of it transmitted from one generation to another: 
Itnd to this is added^ as the ground of the argument^ 
that time past has no limit But then at what epoch, 
in this immensity of time, are we to place the origin 
of the human race on these continents ? It is by re- 
ference to this object^ that these discussions are ren- 
dered so impoiiant; it is thus that they belongs not 
merely to natural history, which properly is interesting 
only to those who occupy themselves with its pursuits^ 
but to the history of . man, which interests the whote 
■human race ; therefore men are more nearly con- 
cerned in geological discussions, than man}' among 
theni. generally suppose. 

751. It is fortunate that Mr. Playfair has named 
some of the places whereon he founds his ideas, and 
that he has defined what it is which he expects them 
to prove : according to him, we must there see with 
eonvictiany — " That no corvculsion that can have 
** torn asunder the rocks, no breach that can have 
*' been macle in them, antecedent to the running of 
" the waters, will account for the circumstance of 
" every, river finding a corresponding openmgy by 
^^ which it makes its way to the sea ; and for that 
" opetiingy being so nearly proportional to the magjni* 
•* tude of the river. That rivers have run upon 
<< a level as high as the highest of the cliffs cm the 
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' ''sea-shore; and that therefoiH3 we must suppose^ 
'' that the land then extended many miles farther 
" into what is now occupied by the sea," This, in. 
Ur. Playfair's opinion, is what we ought clearly to 
^perceive in studying this coast of England, espe- 
cially from Torbatf to the Land*s end ; and hence I 
was induced, (though persuaded by my own obsei*va- 
tions on other coasts that his ideas were wholly il-" 
lusory) to visit all the rivers pointed out in his work, 
and to follow their course to the sea* Now all theso 
rivers will be seen to concur with a great number of 
others, which I have already described, and shall 
describe elsewhere, in demonstrating — " That, from 
" the origin of our continents^ the streams formed 
'' by the land-waters have entered the sarne chai^ 
^' mls^ and discharged themselves into the sea by the 
'' same openings, through which we see them flow at 
*' present -.—That these channels, and the oppiings 
" themselves, were the effects of cotvculsiojis oi 
'^ the strata, not only ante€edent to the time when 
** these waters began to ^q\y, but to the birth 
" of the continents : — ^Tbat these waters, since 
" they have begun to flow, have raised their ohandels, 
^* instead of deepening them : — And that the sea, 
** far from having encroached on the lands, has, on 
*' the contrary, been almost every where removed 
*' to a distance from them." All this had already 
been clearly evinced by my preceding observations ; 
but it was become necessary to dedupe the proof 
from the very rivers nam$d by Mr, Playfain The 
dbject will therefore now entirely change ita aspect ; 
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for when t shall have pixjved, frorrt the fJlaies to 
ivhich he has himself referfed, ^hat our confinents m*o' 
tol of great txniigttity, this circumstance wHl bring 
near to our own times the epoch when they first be* 
came the habitatidtt of men. 



*t6Q. X could not hate uAdertakert these fravelii' 
tinder more ia^ourable auspices. My ancient and 
respectable frichd Dr. Fisher, then Bishop of 
Hxetety and now of Salisbury ^ besides a general let* 
ter of recotnmend^tion to all the clergy of the former 
diocese, which includes Devonshire and Cornwall 
^as so good as to give me others for his particular 
friends ; and Mr.NoxT, who was employed under him 
intheeducatfonofthePrincessCHARtoTTEofWALEs, 
did me the same favour. It will be seen, in the course 
df my travels, hoW much this i^ssistance contributed 
to the extension and exactness of ray observations. 

753. 1 began my first journey in Dvcojtshire inSep- 
iember, 1'805; and Lady Rolle, whom I had met at 
tVeyfnoiitk, having given me an invitation to Bicton, a 
seat of Lord Rolle's, where he commonly resides^ 
I accepted it the more gladly, on account of the 
vicinity of that place to many of the objects which I 
had in view. 

Sept ^Sth. 1 805. I set out from Weymouth iA ten 
in the morning, and took the road already described 
through Dor chest er^ Bndphrt and Charmouthi' At flic 
latter place, I asceneled the interior slope 'of the ridge 
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of hllisclescribed in a former journey, borjlenng the sect 
^8 fer as Zy»ie f but, at the exlremitxiof-thi ridge, 
iiwtead of going down to^Z^/nie, I crossed, the hills 
behind ^^bich stands the town of Axmimter, so called 
from th6 small river Ax^ flowing by it through mea* 
dows. I sbMiU stop here to describe the coarse ctf 
the4'«', became, in another journey^ I followed it 
down to Axmouthy where it discharges itself into the 
tea. I shall then have occasion also to describe the 
xo^<dt ivQvti Axminster to Exeter ^ at 'which city I ar- 
rived the same evening* 

Sept. Q9tfh I spent the morning in forming $, 
general idea of the situation of this city, which by 
its connexions, on one side with the sea at Exniouth^ 
and, on the other, with the vallies farther inland, has 
occupied me in several journeys ; because the Ex^ 
though not named by Mr. Playfair, is, in a geologi- 
cal point of view, one of tlic principal rivers of this 
coast; and it will offer the first great example >af 
*vhat I have announced in the above proposilionsi • 

7 Si:. Exeter is a handsome manufatturidg and 
tiommercial town ; as, though in an inknd situation^ 
bleven miles above Exmouth^ it is still properly n 
^ea-port According to Mr, Playfair's system, the 
ispace through which the waters of the Ejs flow from 
hence to the sea should have been hollowed out bjr 
ihat river ; as well as the similar spaces^ from 2i)tnes$ 
to Dm^tmouthj from New -bridge to JPJy mouth jiroxa 
Truro to Falmouth^ ascribed by bim ioih^Daaty^iaf^ 
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Plj/m and the Fai ; togetbcf with many dlhers of 
the same nature, which I shall describe, and which 
all possess this common character, that the tides ascend 
in them up to the point where thehr respectire rivers 
arrive at the level of the sea : but liere already it wiH 
be seen, that these spaces were wiginally gulphi; 
and that the rivei^s have entered llfeir beads ever 
since th^ at fii^st began to flow. 

75^5. From the upper part of the city, I went, bj 
streets descending very rapidly, down to the port, to 
which large vessels still come up, though now only 
by artificial means ; for the sediments of the rfver, 
and the sand brought in by the tides, (previously to a 
change which I shall mention,) have filled up S5 
great a part of the gulph, that, in order to preserve 
ttie water at a proper depth near the quay of the 
city, h has been necessasy to keep its level raised by 
means of a damr with a lock for the passage of vessels. 
Diims of this kind, of which there are mar^ for fl)e 
same purpose at the head of other asstuaries on 
this coast, are called TVears. The tides- still rise up 
to this wtar^ but their height has not exc^ded (wo 
feet, since the above mentioned chaise at the en* 
trance of the gulph ; this change has been produced 
by the formalton of an immense bank, which I shall 
describe in the course of this journey, and wfaicb^ 
leaving only a passage for vessels, renders that of 
the tides «o narrow, that they have not time, before 
the ebb, to rise, at the head of the gulph, to any 
j|iauetc£.fae4gl}t. The lock of the Tt'ear is opeoedt 

from 
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*om time to time when the river is much swelled^, in 
rder that, hy the rapidity of its current, it may carry 
way the depqsites made by the tides in the channel 
till preserved between the fiero landSy and thus keep 
: at a sufficient depth for the passage of vessels* 

756. Tlie hill whereon Exeter is built formed 
iriginally a long promontory in the gulph ; but it 
LOW no longer appears such, because^ new landsi^ 
lovered with meadows, extend themselves on both 
ides fiearly to its extremity, on which stands the 
own of Topskam, where there is a port more con- 
veniently situated than tliat of Exeter for the country 
3UTiage of many articles of great bulk and small 
alue. Here, for example, arrive coaJs from New^ 
dstle^ for the consumption of a great part of the coun* 
ry ; and likewise another kind of 4:osl from JVak^ 
:alUd culniy which is not proper to be burnt in gratefii, 
mt is used in lime-kilns : this jcomes to Topsham, be- 
•ause Ume-stone is also brought here &om the jquar- 
iesat Plymouth^ and is burnt with it ; the Ume being 
ifiexwards carried into the neighbouring country^ and 
i^ln di:essing the laods^ as the cJialk is in JOo^^set^ 
hire^ 

757. The hill, thus extending from Exeter to 
^opshamy consists of the same red strata which I > 
ave described near Bristol^ and which I must here 
K>re particulai'ly define, because they will become 

i the sequel a great object of attention, as well in 
omers^sbire^ as in Devonshire, and part ofCon^ 
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wall. These jftraiawre composed, in pti% of looa^ 
sandy mixed with reddish clay, sometimes indeed 
quite red. In certain places, as in this hiQ ^t 
ExeteVy some of these strata contain a great quantity 
of small fragments of schistus ; in other parts, those 
fragments are much larger ; they are, besides, some- 
times angular, and sometimes rounded. These soft 
etratd are almost everywhere intermixed with others 
which ^ve indurated ; and indeed, in many places, 
they are all in the latter state, In some parts, tho L 
fragments of extraneous stones contained in the rwsJ \^ 
'Strata are of grey xvackCy which often accompany? 
the schisti ; and elsewhere these fragments are inter — 
mixed with others of lime-stone. Lastly, these rr «^ 
•strata are in some places associated with strata (^ i 
iime-stonej m some, with those of schisttiSj and i 
•ftthers, with sandy strata of a quite different species 
pow all these different strata have undergone sue 
catastrophes as form a real subject of astonishnieir^. 
In travelling through the country, I often lost sighx t 
q{ th^ red strata, but I met with tljem agaih,some^- 
times in certain associations Avith others, w hich indi^ 
pated their respective original positions ; while ekf* 
where the different species formed distinct ridges; 
till at length I came to a tract where the hills, thus 
strangely mixed, were overspread with large blocks of 
' granite. In ^, word, there are few countries whidi 
more clearly manifest the successive catastrophes un- 
dergone by all our strafo, while yet on the bottom o 
•the ancient sea, that is to say, before the birth of ot 
continents. I have thought it proper to give atfi' 

a gene 
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a general idea of the geological aspect of the country^ 
in order to fix the attention of my readers on this 
latter consequence of the phenomena observed here : 
I shall seldom repeat it in the sequel, but shall con- 
line myself principally to descriptions. 

. « 

' 758. Having followed the left bank of the Ea^ be- 
yond the wear, I crossed the river in a boait, in order 
Id ebserve its right bank : this forms a plain, little 
•raised above the leve| of the sea, and extending to 
the foot of mojpe or less distant hills ; and here the 
f^d sml still prevails^ The creeks on this side, aa 
well as a large space in this part of the gulph, iune 
now converted into meadows, formed on the sedi- 
^ments of the kudid waters and of the tides. I re* 
"Hscended the course of the river on this side, and thus 
'bached a part of the suburbs of Exeter^ which! 
shall describe in a foture excursion. I then repassed 
tiiie river on a handsome bridge, which rises to meet 
the lower end of the great street proceeding J^ce;to 
*tte upjper part of the city. 

759. I iBChitented mjs^f for die pt^tsent with this 
iirst view of the country near Esefer^ because, a(> 
tcording (o my plan, I was to return hitbor ky 4Si* 
ferenC roads; and it was partaeularly my intenticxi to 
makes^Ude stay here, when the Bishop should be at 
^be paliace, for the purpose of ei^tending my survey 
farther with proper directions. I tber^M^e set out 
In a chaise from Ejccter at one o'clock, for Bicton, 
tbat pl»ce being eleven miles distant and situated 
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near the Otters which is the first river to the east- 
ward of the Ej:, and is followed by the Sid^ the next 
that I intended to observe. 

760. My road, as far as Bishop's Clysty passed 
over hills of the red soil ; and in several excavations 
made to lessen the declivities, I saw that though, in 
many of the strata^ fragments of schistous were mte^ 
mixed, there were others parallel to them which con- 
tained nonCt At Bishop's Clyst begin the meadowg 
formed on the 7iew lands^ filling up a great part of the 
ancient gulph to the east of the promontory of Top' 
sham. The small river Clyst first winds through 
these meadows, and then, Sowing along by the pro- 
montory, there enters the gulph, in the part still r^ 
maining free. This whole extent of meadows is in* 
tersected with drains, to carry off the rain-waten, 
/and those of some perennial rivulets. If this spa- 
qiQUS marsh did not lie within a gulph, of which the 
opj^irig to the ^ea is so much, closed, that the waves 
have there no perceptible .action, it must have been 
enclosed w^ith dikes, like the marshes oi Sleszvigh and 
Mokiein ; but t^e ddes in it rising only two feeti and 
ib^re being np large waves, it is circumstanced lite 
thos^ on the coasts of the Baltic ; having been so 
much raised by the deposits of the waters, (^ it 
tcaq be inundated only by the highest spdpg-tide^ 
combined with land-floods ; and of these the effect 
\z hut to raisp and extend it hy their sediments, 

761. Nw 
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761. Near Woodbury ^ I began to ascend the ridge 
hills separating the vale of the Ex from . that (^ 
\ Otter. This part of the country will present 
Dther example of tlie diiTerences found in the nature 
the kills and the gravel which covers them, on the 
posite sides of the same vatlies; but I shall not 
:er into particulara respecting this till my return 
m Sidnwuthy confining myself here to the descrip- 
Q of the above ridge of hills. I first passed, at its 
it, over some low hills consisting of the red strata, 
e those on the western side of this vale of the Ej:; 
ton reaching the high ridge, I found its mass com* 
jed of soft strata^ mostly grcy^ of different nature^ 
\ its surface covered with fragments df the stone 
led grey wacke by German mineralogists, from 
001 those of most other countries have adopted 
I same denomination ; I have already said that its 
ata are often intermixed with those of the schistL 
iscending afterwards on the other side, towards 
I vale of the Otter j I found, near the bottom, a 
lilar border of small hills of the red strata, which 
I very fertile : among these is situated Bictotiy where 
trrived at half past three. Lord Rolle was thea 
uaother of his estates, in the N. W of Depcomhire; 
; Lady Rolle received me very obligingly, and 
isted me in my views. I spent that evening and 

following morning in visiting the immediate 
ghbourhood of Bicton ; which, being on the con- 
^ of strata oi different natures, presents, like all 
liar places, interesting details ; but m journeys like 

present, it would take up too much time if I did 

not 



Z66 

not confine my descriptions to the great features of 
the country. My plan at this time was to proceetj 
eastward as far as Sidmouth ; and Lady Rolle was so 
good as to send me there in her own carriage, with ^ 
servant to answer such enquiries as I might wish to 
inake. 

Sept. 30tk. From Bkton I descended mto the 
rale of the small river OtteVy the course of whic/i 
towards the sea became, in another journey, one of ' 
the objects of my observation : at present I only 
crossed it to OttetfoUj situated on the foot of the 
^opposite hill belonging to the ridge whereby ti)». 
"vale is separated from that of the Sid. This chain oC 
hills is much divided, its first interruption bemg 
large combe, which terminates towards the sea i 
cliffs, forming a semi-circle, oi^ kind of bay* 

763. These cliffs arc a section of the re^ strata 
and foUowing^ their brow, we came to a part, bek) 
which, my guide told me there was, on the sea-^bore^ 
a very curious grotto, called Larderum cave : I quit- 
ted the carriage, and he led me down a very steep 
path formed on the side of a cleft by which the waters 
of the combe run off, but which, at that time was (hy, 
'When I reached the sea*shore, I found there indeed 
an dbject extremely picturesque, l^rge pyramidsofthe 
red strata encompassing a small cove with a h^h 
beach hi its jfiront, on which we descended, TWs 
being the middle of the bay, k is the point where the 
greatest quantity of gravel is accumulated bytlw 

waves; 



waves: I learnt from my guide that it is almost al-» 
ways accessible ; and that, when the tide is out, it is 
possible to walk all round the bay, where the clifl& 
are everywhere very curious ; but as it was then high 
water, I could not go beyond this point 

763. AH the cliffs formed of these red strata are 
in gome measure interestinsf, as I shall have occasion 
to point out, not only from the various degrees of m* 
duration of the several strata ^ but from the differences 
in that respect between different parts of the same 
stratum^ whicli resist more or less the impressions of 
the air ; and the hardest parts, remaining thus in re-^ 
iief, aissume all kinds of grotesque figui-es. But, be* 
*ides all these catises of the remarkable appearance 
^f the red cliffs, they have one in common with all 
others which are composed of sto?27/ strata ; namely, 
the different situations and ruptures of those strata, 
l^esultfng from their ancient catastrophes, I had 
^nany opportunities of observing the forms of these^ 
Iby passing along the brow of the cliffs ; and I saw 
fieverkl little coves like the former, with small capes 
projecting on their sides ; one of these capes is hol- 
lowed into an arch, which may be passed under at low 
water ; and in many places, large masses of the same 
Jtrata appear in the sea, in the front of the capes. 

V" 764, The circumference of this bay and of its cliffs 
bieing the section of a combey as the road ascended one 
of the sides of the latter, the cliffs became higher, tind 
I then sa^y the red strata disappear; these are at 

first 
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first covered with a very thick loose soil ; and tl^ 
summit of the hill consists of a grey sand, mixed mth 
large masses of a particular kind ofjiint, which pre- 
sented me with the first example of a phenomenon 
hereafter to become an important object in the course 
of my travels in this county ; for iheae^ints are of the 
same nature with those on the Blackdawn kilbj 
whence Mr. Playfair has been led to an hypothesis, 
the examination of which will occupy me for some 
timCy because it is connected with a point of great im< 
portance in Geology. There is here a prodigious 
abundance of these JlintSj not only loose on the sur- 
face, but forming beneath large masses of pudding- 
9tam^ in which tliey are all in contact with each otheri 
and tlie small quantity of sand between them lias beei\ 
consolidated into a very hard substance. 

765. From this spot descends a narrow combe in tlic 
same direction with the coast, terminating amcag the 
low hills on the side of the river Sid^ and leaving but 
a narrow ridge on the brow of the cliff, along which the 
road passes. This is one of combes parallel to the 
coasts, that evidently cannot liave been excavated by 
the waters, tlie upper part having too little extent to 
have ever permitted these to form a stream. Here the 
cliffs rbe very much ; and I came to a spot where ^ 
signal-post stands, whence there is an extensive view 
along t,he coast, and up tlic vale of the &d. Beyond 
tlus» I saw, on the eastern side of the river, several 
ridges of hills, terminating in cliffs towards the sea : 
the two first of these cliffy. consist of th^ red strata} 

but 
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but those which follow are absolutely different, bemg 
composed of a white limestone^ nearly resembling 
chalk ; of these I shall give some details in a future 
journey. 

766. From the signal hill, I descended, by a very' 
winding road, into the vale of &dmoHthy the openi«ij5 
of which towards the sea is about a* quarter of a mite* 
b breadtli. I had a recommendation from the 
Bishop to Mr. Jenkins, the clergyman of the 
parish, who lived on an estate of his own, on \\\t 
hill to the east of the town. When I went thither 
to call on him, he gave me an obliging reception, und 
accompanied me to the places which I wished to ob- 
serve ; so that it is from his . kiformation that I traa 
going to give a general idea of this very beautiful 
vale, equally picturesque and rural in its aspect 

7Q7. From the side of the hill where Mr. Jenkins'^ 
house stands, the vale is seeu to teniiinate in a fine 
amphitheatre of hills, where the parts not in tillage 
•je covered with gi'ass fields, most agreeably inter-* 
spersed with wood^. Had I been alone when I 
viewed this upper cxtrcmity of the vale, I sliould 
have been at a loss to guess in what part the Sid 
entered it ; but Mr. Jenkins pointed out to me « 
lateral interval in the hills ; and through this, as he 
informed me, the river arrives from a vale above, 
covered with meadows, in which it meanders, and 
^hich it itiundates in very rainy seasons. From this 
point, the stream flows betwefci the foot of the lull 
•n the east, and a row of hillocks occupying a part of 

the 



the vale ; and the town of Sidmoicth is built oil tlK 
mount nearest to the sea. The rest of this interval con- 
sists of meadows, in which the river continues to win4 
down to it mouth, and from the spot where wq stoodj 
this mouth is as little visible as its entrance into the 
vale ; because a very wide beachy whitliout any per- 
ceptible opening, extends from one, cape to thqother^ 
along the upper part of a strand, very convenient for 
sea-bathing.. ' 

768. Mr. Jenkins was so good as to lead me to 

the extremity of the eastern cape, which is formed 

by the low hills with red stratUy bordering the higher I 

hills of a different nature, and also terminating iu 

cliffs towards the sea. Here I saw these red strata, 

qf which the section shows itself on the side of the 

vale, pass under those of the great hilL At the ex.-- 

tremity of the cape may be seen what the i^iver is^ 

which here issues from a wide vale to the sea, anc3l 

gives its name to the town of Sidmouth \ it being sc^ 

f/wa//, that, in turning round the cape, it loses itself 

in the gravel. It is only after long rains and tlie 

melting of snows, that the Sid acquires sulficiefft 

volume and rapidity to cut through the beach, and flo^v 

in sight ; and tlien the level of the interior inundation 

is determined by that of the tides ;. in the high spriog 

tides it rises within the beach up to the bottom of the 

town ; and this proves that there was here an origiml 

gulphy which has been separated from tlie sea: by the 

formation of the beach. When the inundation has 

subsided^ the waves soon close the breach, by brining 

back 
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lack the gravel carried away by the stream, which, 
educed to the usual size, again filters through it. 
rbis is a new proof of my assertion, that facts are 
bsolutely contrary to the idea formed by Mr, 'Play*- 
lir of the course of rivers to the sea, and likewise to 
isopinioci that the size of their mouth is nearly pro- 
ortional to their volume ; a circumstance scarcely 
ny where occuring, and merely accidental wherever 
:is found; as will be farther seen in the sequel. 

769* I set out in a chaise at four o'clock, for Ejt- 
louth^ at the distance of nine or ten miles from SUd-' 
mtk ; and it was on this road that I principally ob- 
3rved the phenomenon to which I have above ai- 
ided, of the difference of the g7^avei on the hills 
>rdering the same valiey on opposite sides ; a phe- 
>nienon again very contrary to the two geological 
^pothesis, that riuming waters have excavated 
tllicSy and that they have disseminated the gT^?o^i 
3w found above their level : the valley in q(bestioa 

that of the Ottei\ which I was again to cross, 
have already said that the ridge <rf hills, separating 
is valley from that of the Sid^ is covered with a very 
ick bed of X^vgeJiintSy in some parts united in great 
asses of pudding-stone. I now fixed my attention 
incipally on the two eminences towards the sea, on 
le of which is the sigrral post ; these are both t\xt 
»wn in cliffs to the sea, and are connected with each 
\\ec only by a very narrow ridge, forming, on ttte 
iter side, a contitiuation of the cliffs, and, on tiie 
tier, bordering tiie combe w^hi^ "^mi before caese' 
' tioned* 
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tk«)cd. Tbts state of things cannot certainly have 
been produced by running waters ; yet both these 
eminences are e(|ualiy covered with jflintSy as is like- 
wise the slope of that on the west, down to the valley 
of the Ottei\ the opening of which valley is closed 
by a branch of the hills advancing on the side next 
the sea ; in another of my journeys, I shall show 
this opening to have been a gulph ; but at present^ 
I only crossed the valley, and ascended the ridge of 
hills dividing it from that of Ex. Now here, after I had 
passed over the low hills formed of the red stt^ataon 
the side next the OtteVy I perceived no more j?i/?/i j 
the slopes as well as the summits of die higher bills 
presenting nothing but rounded fragments of grci^ 
wzckCy some of them not less tlian a foot in diameter* 
This is a very marked difference between the nature 
of the masses scattered on two parallel ridges of hills, 
bordering the same valley ; and a circumstance which 
still more completely banishes every idea, that these 
effects have been produced on the continent since its 
birth^ is„ tliat it is impossible hem to discover any 
source of the fragments, either of grey wacke^ or of 
fiint ; and this consideration will be farther de^ 
veloped by the particulars observed in a subsequent 
journey. 

770. 1 descended insensibly from the most elevated 
point of this ridge of hills, three miles before I came 
to Exmouthy and passed over some lower ridg^s^ 
belonging to the same chain : on this side> as well as» 
on that of theOrter, the lowestj^j^biUs are composed of 
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the red strata ; and it is on one of these thstt the iowd 
i&Exmouth is built, near the entrance of the gulph. 
1 wtts here fecommeitded by the Bishop to Mr. 
DuCARREl, to whom I went immediately on my ar- 
rival ; and having fexplaiiled to hini the points which 
I wished to bbserve, he offered to accompany me, 
after breakfast, the tiext morfiiiig, to the hills on the 
eastern side> commanding a general prospect df atl 
the objects' that could interest me, 

Oct* Ut. When I went to' Mr. Ducatrcrs house, 
he told tne thaj he wsts sorry he c^ould hoi give up so 
much tinfie tome as he had intended, becaui^e he should 
Be obliged to return early to Ejtmouth ; bu.t that he 
wduld g6 tilth me far ehodgh to explain all the cii- 
ttimstantes relative to the eiltraince of the gulph. Ad 
I had informed him that I intended to proceed the 
^taie' evening to Teigiifnouth^ he gave orders to hiaf 
^ant to have an one-horse chaise, with a guide, 
fe readiness foi* me, Whtu I shoald return from toy 

^71. W6 set o\it ft*om tlJinduth af half past nine^ 
^^ Mr. Ducarrel first led me to a natural terrace, 
t tie end of the first ridg^ of tow hills tfonsistifig of* 
'^ strut a f which formed the eastern ^ide of (he on- 
^^^/ gulphy and on tthich a few years ifgo, was built 
^ Hahdsome ro^ of houses, intended as lodgings for 
^ose who come to bathe on this strand, and for 
^^alids, td whoni the temperate climate of this 
^Utherti coast is in winter very salutary. The mild-' 
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ness of the ^vintefrs TiiExmouth is indeed shown by Its 
productions ; the houses, on their garden. side, being 
adorned with flowering myrtles, and with the Mag- 
nolia grandiflora : vegetation, in general^, is very 
fine around this gulph, w^here the trees do not 
fiufter Irom the sea-air, as is so common on other 
coasts. 

772. With respect to the geological objects bif this 
place, it may be judged, . by many symptoms, that 
the gulph, which is three miles across at its entrance^ 
was at first open to the sea, whence it "is, now s^pa-. 
rated by two bars of sand of unequal breadth^ adyan- 
cing, in a parallel direction, one, which is the nafr, 
rowest, from the eastern side, the otlier, which, i». 
very wide, from the we&tcrn^ ^njj fjiic latter has, pn( 
the southward, passed before, the extremity.,. of the 
former. The interval between tiie extremities of.these 
two §lips of ^ccumulated gand is, the only p^ssagp 
kept open by the land waters and the tides; and as^ 
among the former, the most considerable is the EXf 
wbicji enters the* gulph eleveji, miles above this, th^ 
name of Exrnoutli has on that account been giv^n to , 
tlie small town situ^fed at. the entrance of ti^e gulph, 
with its port in the intei:val bel>veen th^ two slips- 
of sand : vessels of 300 tons can pc^ss here and asceinL 
as high as Exeter. The cape advancing on the eapt^^ 
to which the above-mentioned terrace belongs, has i 
strata cut down abruptly towards what was origin^llji 
the entrance of the gulph ; and hereafter will be see 
evident indications that in one of the latest catastro — 
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lliesfhe pirt sefparatted from it «unk dbihi titidef tfic 
svel of the present Sea. The cliff of this terrace 
onsists of the red strata^ in great part stony ; it n'a 
^hger suffers degradation, because it is'eftcompassed 
y the slip of new ground advancing fr6m tliis side. 
Vhevt the bars found at the entrjtnce of the gulph 
ad risen above the level of the watei-, the Sediment'sr 
F the JEj^ and of the ijmaller streatms'arrivhig^ hi the 
iterior space i^^ere retained within it i so that since 
lat time, it is only by the s*nd of the sea, mixed 
ith the little gravel which the wavesr have found on 
J bed^ that these bars have been elevated and 
idefled to at great breadth oni the western side; tod 
te winds have raised up the sand on them iit difees : 
ey are sometimes pierced by violent Wihdsf 
►ritinuing Ipng in the sa^me diriectioh; but the 
caches are soon closed by winds from other quar- 
ts, which are incessantly driviriig tlie sand along 
3 shores There is also at a little distance* itx front 
the coast a sand-bank, occupying almost the whoFe 
^th of the entrance of the gulph, and leaving 
ly a narrow^ passage, on the eastern side, for the 
ps which are to enter the port : from the terrace^ 
ence Mr. Ducarrel explained to me these di^rent 
ects, all withint out' view, we distinguished this 
id-baiik, the tide beinfg slill high, only by the 
akers in the sea ; at low water, it is in great part 
ioveited. 



ns. After these observations, Mr. Ducarrel toofe 
to'the' end of the terrace, whence we descended 
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on the sirarhd, here still wide atid passing before 
combcj which comes down to the level of tfie se 
but of M'hich the entrance is closed, not only by t] 
gravelly strand, but by a wide ridge of dunes. T] 
strand has continued to extend itself along the fro 
of the fpUowing cliff, which also is now secured by 
against the attacks of the sea. This cliff is forme 
of strata different from those of the above inentione 
terrace, and belonging to^A ridge nearer to the big 
hills ; they are rcdy but entirely argillaceous^ an 
bricks are mAde at their foot. Beyond this first cowi( 
we came to another which we went up. in order t 
cross its upper part, and thence proceed op the hill 
advancing farther towards the sea and forming tb 
cape. Having ascended these hills, we retuhied t 
the brow of the lateral cliffs, I mean those tume 
towards the gulph, ^long which Mr. Ducarrc 
showed me a path leading to the end of th 
cape ; and leaving me here, he returned to Ex 

'PiiOUthi 
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774*. \V.hen I could reach a projecting part c 
thiii cUflF, in oi'der to observe its ^/r^/i2 in ^omelatera 
section, I. found them very different froni the pre 
ceding, being in great part sto/fi/^ and t saw ther 
inclined ipwaid-i; so that, when I came to the en 
01 tile cape, where they are cut down ih the sam 
abrupt maimer to the sea, t saw them descend ot 
liquely eastward, the higiicst of them passing di 
distance below the level of a strand formed .at th 
foot of the cliff. . The masses of these strata sun 
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below the level of the sea have left some daf ts risiiig 
above that level, the most considerable of which 
bears the name of the Sliag-j^ock ; bsc^use the sea- 
fowl so called assemble on it somctiaies in great 
numbers. I went down on tlie strand, whence the 
cliff has a very picturesque appearance : though it 
continues of the same heicrht, its side towardsl the 
sea no longer presents the same strata^ those which 
are at the greatest height on the side next the gulph 
having, by their inclination, passed successively 
below the strand. The strata seen on this eastern 
side differing in hardness, not only one from another, 
but each in its own peculiar composition, the waVes, 
in beating against them> have produced in them very 
singular excavations of different forms ; and of the 
masses sunk below the level of the sea some parts, 
rising above that level, produce a kind of succession 
^f necftlesy some of them hollowed into arches under 
'^'hich tliere is room to pass at low water ; but the 
tide was still too high, and the sea rough, so that I 
could not advance to these rocks ; it made me some 
^HFiends, however, to see the waves break against 
*^^rn, and foam as they passed through the arches, 
•^'^th a noise loud enough to be heard at a great 
distance. 

'J'75. Ireascendedthejgliff up to its highest point, 
*^^rnp(j8ed of strata under which the various rer/ 
^'^^dshave passed by their inclination; and I found 
^^^ top ^oVered with abundance of gravel of gre]/ 
**«cfe, i?]arni«g then my back to the sea, I looked 

towards 



toward§/t^!e hills rising aboye t^is spot, and presen 
ing a yery agrei^able prospect by the rich cultivatic 
^ of their lower part ; and ui thepi I perceived the n 
pre^sion of the safpe catastrophes which shpw the 
effects in the cliffs. Her?, as well as in many siojil 
slopes alreiady described, the terraces of the hills ^ 
evidently successive subsidenceg, alway3 in tbp frq 
of fractures more or less visible, down to the poh 
where, by a subsidence still more considerable, t 
inasses of the strata, which extended th^emselyes t 
\vards the §pace npw occupied by the sea, }iave passe 
below its level, leaving the abpye rocks near jthe coa 
to point out wjiat is become of th^n?* But so grea 
a 4isorder has b^en produced among the yariou 
spacies of strata^ by the angular motions and slips c 
thp separated masses, t^at it is almost impossible t 
follow in detail the progress of these catastrophes, t 
which it is owing that many of ^bose specjes have beei 
Ijrqught to view. 

776. In returning from the cape, I followed a 
first the brow of the s^me cliffs along which 1 ha< 
filready passed ; but the tide bping now low, and th 
strand in consequence ipuch wider, J went downt 
it by a steep path formed in a wide fissufe of th 
cliff. Frorp this point, the strand, continuing to in 
prease in breadth, goes on to Join the eastern slij 
of §and, which,, as I havie said, projecting iijto t}i' 
gulj)h, passes a considerable way behind the e;c 
tremity of the western ; the strand itself be^ijg alsi 
l^ordered \yj|b dufies^ ^Ipng ^\\ the part nolonge 

coverei 
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eovered by the tides. Returning thus to the bottom 
6f one of the combes already mentioned, I saw in the 
sea the section, now above water, of a mass of the 
stonystrgta^ which, by their dipping inwards, evident- 
ly appear to have subsided ; their ridge extends to- 
wards thie ^and'banky being interrupted only near the 
point where vessels pass ; whence I judged that here, 
as well as in many similar places before described, 
the formation of the slips of land, and even of the 
sand-bank, has been produced by submarine bars^ 
consisting of those parts of the masses of sunken 
strata, which have remained near the level of the 
present sea. All this quantity of sand has been 
brought up from the bottom of the sea by the waves 
and the tides, as is the case with respect to all 
strands ; a fact which directly opposes the idea that 
any materials have been carried from the land along 

the declivity of the bed of the ocean. 

, ■• • • • 

'" ^77- It was a little after one when! returned to 
J^'vmotith: Mr. Ducarrel's servant had procured for 
we an one- horse chaise ; but, before I set out, I asked 
hirn to accompany me along the iftnef ^ide of the 
gulph, where I saw a great extent of lands, which the 
tide; in retriiftg, had left uncovered : he tofld me that^ 
at Viigh water, these lands were in great part cohered ; 
but that they were gradually rising, and grass was 
sp«*ead5ngi over them ; so that it was how proposed 
to 'eiiitose fliem with an embdnknient, beginning at 
tite extt-erfilty of the inner slip oflaiY^' iLtld carriod 
tfn^*toacap^ at some d\%tm\ct cd\\6^ Jslitig pointy to 
f^Jchlsiavv tbe^e lands extend; thisiSllvei^largiP 
**'**^ spac^^ 
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jsp.ace, and will easily be converted into meadow 
when the tides shall be excluded fronj it. 

778, I crossed the channel of the port near ^i%:^ 
fnouth^ with the chaise, and as it was low water, ] 
found, op the opposite side, a good strand bejow ting 
level of the dunes. The servant very civilly desire^f 
to accompany me in this passage, in order to explain 
to me such objects as should present themselves in 
the way to the other ^ide of the gulpb. The western 
slip of land is of ^ very great breadth, and consist? 
entirely of dunes as far as to the outer strand. Thesd 
dunes are covered with heath, thyme, and various 
other kinds of herbage ; so that they swarm with 
rabbits, like those in Holland^ and in Smith's map 
this space is marked by the name of the IVarren. 
Tbe tide being low, I might have gone on to Dam- 
lish under the cUfFs ; but I wished to see the upper 
part pf the h|Us, and therefore proceeded on the 
JVarren as far ^ Star cross ^ on the westeqa side of 
the gnlph. At present, hgweyer, J shall not speal^ 
of the^e bills, t^ecause I observed them more parti- 
cularly tbe foUofv ing year : I now passed directly orej 
them \p Jeignmotftkjf where I arrived at fpur 
^clock, 

779- Th§ Pishpp had given me a very particular 
recoibmendatiop to Mr. Short, one of his^ c|iaplaiDS# 
5^hp 1^ as the clergyman qf this placts ; whiqb proved 
^ niost fortunate circumstance for me, as will suf-^ 
gcieutly appear. To ^}s gentleman I explained 
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it were the objects of my journey ; and he was so 
d as to accompany me on some observations thdt 
le evening. Teignmouth affords a new example 
tie places which their names indicate as the mouths 
nvei^Sy though those rivers really arrive at the 
il of the sea at a considerable distance above them, 
s is an extremely pleasant place, near the entrance 
an original gtdph, encompassed, like those of 
TwuthandSidmoutk, by very fertile hills composed 
'ed strata, rising, in the form of an amphitheatre, 
bst higher hills of a different nature. The en- 
ice of this gulph was originally about a mile in 
idth ; but a double slip of land has extended it- 
> fron) the foot of the hills on the eastern side, 
jre Teignmouth stands, very nearly to the wes- 
\ ; whither consequently is transported, not only 
passage of tides, but tlmt of the Teign, a small 
Jr, the course of which, from its origin, I shall have 
|uent occasions to describe. These slips of new 
und are here called deris ; a word supposed to be 
Msh origin. 

* • • ■ 

80. This double slip of ]ind, which, as I have 
, begins from the Teignmouth side, and has 
ost entirely closed the gulph, is composed of sea- 
l and .small gravel ; and I cairtiot perceive any' 
T reason for its being thus forked, but that such 
the fonn of a submarine bar^ consisting of a part 
It sdnken strata ; for had there been here only" 
mple bar, the sand and small gravel impelled 
list U b^ thfc waves nnd tilie ascending tides 

would 
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wpuld buye. produced a single slip oriand. The 
pulpr branch extends under the sea in a gentle decli- 
yity^ forming a strand of pure sand, very convenient 
for sea-bathing. The opening of this "kind of fork 
b^ing turiM^d towards the channel of the tides, they 
foriuerly qntered it ; but, by their . deposites they so 
much rajsjed the bottom of the interval, that it became 
^asy to convert it into dry land, by enclosing it, and 
at the game time confining between email banks ^ 
brook called the Thame, whereby Teignifiouth is di- 
vided into two parishes, east and west. There is » 
very pleasant walk on the highest part of the outer 
den J the slope, of which on the land side is covered 
with grass; but. th^ sand faised by the winds from 
the strand, being scattered over ^ that part, is tending 
to raisp it; and Mf, Short has observed ^the progress 
of this operation to have been vexy sensible witbia 
^e gpace of the last five and twenty year3. 

• . ^ .1 *♦ . 

. 781. This very agreeable place having been lately 

much frequented on account of sea-bathing, somo 

labour has been eniployed in raising the enclosed 

ipterval Jj.etw^en the t^P ^^^Sj where I saw prepara-* 

tions for building; and Shaldon^^w\i\c^]x stands on tlie 

opposite side of the gulph, aad w^. formerly but a 

hamlet, Ls now much increased for the same reason. 

Then^prmoif Teig^mouth might indeed very properly. 

be transferred XcxMaldon;, for it is on.that side -that, 

i... • •• A". I. I. 

th^ .^yat(?^5f o/ the 7cvo7? flow into the sea, \tith the 

deftcendii?2;tidpg: tw.o masted vessels <;an.paas.tliei'e; 

aiid the. port i^|wijjj^qf the gulpj>, .^iii^t the.ffe/iy 

. ...r I.taolf, 
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I took, this evening, a cursory view of the cliflfs 0(i 
tliese^-side ; they are composed of the red strata,'and 
are very curious in respect both of their forms and of 
their composition ; I shall describe them on a fdture 
occasion^ because at present I had not time to inspect 
then) more particularly^ Mr. Short having the kind* 
ness tQ propose taking me the next morning towards 
the upper part of the course of the Teign^ which it 
n^as my intention to observe, 

Oct. Qnd. At half past nine in the morning we set 

out from Teignmouthj in an one-horse chaise, and 

first went qp the gulph on it3 left i»ide« In this road 

we again crossed two small hills composed of the 

redsfrata; the lower part of the cambe between them 

forms in the gulph a cove, which is now almost filled 

yp; for, the, tide being out, we saw its bottom above 

water. Beyond these hills of red stratGy we passed 

Pver one of a different kind, consisting of strata of 

frcy wackej often found, as I have already said, with 

^^ schist i; in thi? part of tjie country it is called 

^n-stone, and sometimes iro/i-stoney "wlien it is very 

^^rd ^nd heavy ; and indeed a little irqn is container 

782. Having passed this hiW, we descended to»* 
i^ards the fiver, and p^sed it, six mil^s above 'J'eigrh 
liouthj on a bridge, or rather a causeway with several 
irches, continued across the meadowSt The spa(s6 
low Q(4cupied by tliese was originally a part of \he 
wlph : for it is Jcnown by traditiqq that ih6 tides 
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Ibrmerly rose up to the bridge ; but at present tbc 

meadows extend a mile below it, and are continuing 

to increase, in proportion as the head of the gulphis 

tilled up by the sediments of the Teign^ of which the 

branches will be seen to embrace a great extent of the 

higher part of the country. Here, throughout a large 

tract, the original soil is low ; its surface consists of 

white sand; and under this are stmta of white clajk 

which, at the depth of ten feet, become pure, and are . 

w;orked for potteries, like those at TVarehairiy covered 

likewise by white sand; (§. 677.) An excavation is 

first made iiere of about fifteen feet square; and 

when the pure clay is found, it is cut into cubes of 

seven or eight inches ; these are dried under cover, 

like bricks, and are afterwards fit for carriage. Under 

these strata, the white sand is again found, into which 

the waters filtrate ; and as they come down from 

highgr ground, the workmen are obliged to use pre- 

cautions, when they arrive nearly at the depth where 

tlie arj?illaceous strata cease; for these, v^^ben they 

become very thin, are broken by the pressure of the 

water from beneath ; and the workmen are in danger 

of being drowned unless they immediately hasten up 

their ladder, the water sometimes filling the excava- 

tipp very rapidly up to the level of the surface, at 

wliich heifiht I saw ii remainins in several of Uiese 

pit^: the same work is then begun again at som^e 

4istar)ce. 

'ftiS. I v^as now approaching the region of Dart- 
i»co/;^, a-iidge of iutenupted eminences covered with 

peaty 



peat, which extends ovef almost the whole northeni 
part of this peninsula, even beyond the rivet Tamer 
into Conrwally though there no longer under the same 
name. I shall often have occasion to speak of this 
region, which I have observed in various parts, ori 
account of its great importance for the decision of 
many geological questions. This is a country ^ hich 
Mr. Playiair, having travelled through it, ought;, to 
Lave studied with particular attention, in order to 
compare its phenomena with the vapous hypotheses 
contained in liis X Vlllth Note, intitled, Transpoj - 
tation ^Stones; where he tries* to shew how the blocks 
of primordial stonesy scattered in siich vast pbimdance 
over so "maiiy countries,, may havie migrated on our 
continents from naore elevated situations; a supposi- 
tion by which an immeasuralble . antiquity in these 
continents is implied eveii more pbsitive^ly, than by 
the simple hypothesii^ of the formation oi vallies by 
canning waters. Tf^& being then an object peculiarly 
acquiring to be elucidated by very pumerdus fiacf^^ 
fhave entered into many details respecting 'it in tlie 
^recedirigVolume: where 1 have, as luiink, irrefra^ 
>^bly jproyed, that, w;hen our conUnenfe .were first 
^''oduced, these blocks were lying in the same jjaces 
^'here we at * present find ^Tiem. Bnt the countries' 
J^scribed in mat volume' arp' not Fnown to Kir. F(ay- 
feir, (though he someti^ries refers to them,} and are 
i>ut of the reach of most of my readers, many of wfiom 
may be acquainted w'iili Dahmfiire and Cormvalty 
in which Mr. Playfair liimself also has travelled. 
Now \i win be 3een by the immense quantity of blocks 

of 



nothing can have a more ligneous appearance : the^ 
are foliaceous, and their latiiim^, of which the surface 
seems fibrous, resetoble chips of wood, there beifig 
even knots oh some pieces ; but siinple argillaceous 
and schistose strata have sometimes ' the same ap- 
pearance, and fidditional circumstances' arc requisite 
to render it certain that these are ligneous*; now the 
following characters seem to me to be bontrary to 
this idea. The first is the equal thidaless of each 
brown stratum throughout its whole extent, even 
of that one which is not more than two inches thick; 
so that, W'ere these strata really of woody they must 
have been composed of sawn planki^, evenly ar- 
ranged as in a floor. This was the circumstance 
that first struck me; for I could not represent to 
myself any other manner in whidh these strata could 
have been formed, supposing them to consist of 
wood. It has been dbjected to me that the trunb 
branches and roots of trees might have become suf- 
flciently soft to be flattened ^by the pressure of the 
superincumbent strata ; but besides that this effect 
is never found in true fossil wood^ such a softening of 
their substance could not have been produced other- 
wise than by maceration ; an operation which, de- 
composing the Jibres themselves, would have de- 
[rtroyed ihbX, fibrous appearance whereon is founded 
the opinion of their ligfiectis origift, 

786. With respect to the othei* characters, I tt< 
^marked that the pieces newly detached from the 
stratum might be cut with a knife, exactly like com- 
pact 
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pact clay, and shewed no fibrous appearance in the 
jsection ; their smell being only like that of clay im- 
pregnated with bitumen. And indeed this substance 
cannot be burnt in houses, its bituminous exhala- 
tions being too strong ; so that it is chiefly used in 
kilns, for lime, pottery, and bricks^ Lastly, I saw, 
under the grate of a furnace, in which it was burnt^ 
that the cinders consisted of a friable white clay^ 
preserving their original form ; thus it appeared that 
the combustion had been only that of the bitumen 
contained in this clay; and the workmen showed 
me masses of pure bitwnen found in the same 
strata. 

787. Mr. Short, indeed, pointed out to me one 
circumstance apparently favourable to the opinioa 
that these strata are ligneous ; namely, that, in a 
lower soil surrounding this pit, stumps of trees with 
their roots^ like those left in forests where trees have 
been cut down, are found in great abundance, under 
ptaty and resting on the zvhite clay already men- 
tioned ; many of them had been newly taken up 
from under the peat, in order to be used for fuel, 
lie other wood ; and I was told that, among these, 
entire trees were sometimes discovered. But this is 
only a superficial phenomenon, which, like all those 
belonging to peat, has been certainly produced on 
he continent, subsequently to its birth; trunks, 
^ranches and roots of trees being commonly found 
^ the bottom of all peat-moors. Rut no cause, 
ince the continent has existed, can have produced 

U oa 



oft it this great thickness of argillaceous strata, parallel 
with each othej, and alternating with the brown 
strata whicli form our present subject : and more- 
over, all these have undergone the catastrophes 
common to our other mineral strata, since they in- 
cline inwards, and present their section at the sur- 
face. These are my reasons for believing such of the 
brown ^ifr^^a as 1 was able to observe, to consist 
only of clay, impregnated with bitumoi ; but I de- 
cide nothing with resprct to tho?e concealed froto 
me by the water, which, as I was informed, continue 
to increase in thickness as they become deeper, that 
of the lowest even exceeding five feet ; but each of 
them, throughout its whole extent, preserves aii 
equal thickness, and parallelism with the other 
strata ; which renders the first of the above consi- 
derations applicable to the whole mass. 

788. To the N. W. of this place rise the first of 
the eminences belonging on this side to Dartmoor; 
and to these Mr. Short was so good as to conduct me. 
We went first to Bovey Traccy, where we left our 
chaise, because it was on foot only that these hilU 
could be ascended for the purpose of observation. 
In the first part of our way, I sStw that the road had 
been cut through the greywacke, which, as I have said, 
is called dun-stone in this part of the country, and 
appears, with the schisti, to constitute the mass of 
the hills ; but, when we came to a certain height, we 
found these strata entirely concealed; bloclcs of 
granitCf some of which are immense, here resting 

on 
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on a very thicic soil, formed of a coarse sand, ap- 
parently consisting of decomposed granite ; neither 
from its own aspect however, nor from any appear- 
ance of decomposition observable in the blocks, does 
it seem to have proceeded from the latter, which are 
covered with grass, mosses, and lichens. This sand 
is an interesting phenomenon, belonging to the whole 
of Dartmoor, and extending itself into Cormvall^ 
under different forms, with circumstances which may 
contribute to determine its nature; I shall therefore 
defer speaking of it, till I come to the account of my 
travels in Cornwall. 

789. The hill which I am now describing, and 
which is called Furzeleigh from the furze that covers 
it, presents likewise the first example of another phe- 
nomenon common to the whole space above indi- 
cated ; this consists of masses of granite, seemingly 
belonging to the hill, although its own mass is com- 
posed of schistus and dim-stone. Here and there are 
columns apparently formed of piles oi blocks, v:\\\ch 
cannot have been thus arranged by any exterior 
cause ; but, in particular, there are rocks of granite 
rising above the grass, one of ^hich, on Furzeleigk, 
is very large and high ; and great numbers of these' 
rocks are seen from this hill on other parts ^ Dcrrf^ 
moor, all bearing the common name of Tors, ot 
Towers. I shall describe, in the course of my travels, 
such rocks of this kind as I had occasion to observe, 
and all that is known of the ma^^s of the eminences or^ 
which they rise. In descending this hill on the side 

u 2 opposite 
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opposite to Bovcy Tvacey^ where the slope is coveiret/ 
with blocks on the same sand, we passed near a rock 
o[ granite resembling that on the summit, and called 
the IVhite stone. 

790. Having returned to Boveij Traccify where nc 
again got into the chaise, Mr. Short took me to ano- , 
ther spot^ very remarkable on account of the sur- 
rounding objects. Thus far we had found the ridge 
of hills whence we had descended, which slopes 
down to the banks of the Te'ign^ to consist w holly of 
schistus intermixed with dun-stone ; but after havbg 
passed that river on a bridge, not far from Ocad- 
leighy I saw the first example of effects veiy coni- 
flion in this county, and occasioned by the catastro^ 
phes which have affected the strata, and mingled 
them together externally in the most astonishing 
manner. This m as the great mass called Chudleigh 
rock, entirely insulated, and composed of marble. 
There are quarries all around this eminence, whence 
blocks are taken ; the marble differs in colour k 
the different strata, but having in all sparry veins> 
and being susceptible of a very fine polish, it is used 
for various purposes in the internal decoration of 
houses ; and the rubbish is burnt for lime, as well as 
those parts of the strata which are too much frac- 
tured to contain any large masses, 

791. The strata of this lar^e calcareous rock, 
which I observed more particularly in a subsequent 
journey, descend very rapidly from east to west. 

This 
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This mount is separated from a neighbouring hill of 
greater height, (n hereon is the seat of Lord Clif- 
ford,) by a very deep ravine, into which we de- 
scended, having sent the chaise to wait for us at its 
issue. We here saw the same strata on both sides 
up to a certain height; the hill rising above that 
point in a grassy slope. A little stream, called Ug^ 
h^ooky flows in this interval, which it certainly can- 
not have excavated, since there is a high cascade in 
this part of its course. Moreover, when the two sides 
are here compared, the strata are seen to have dif- 
ferent inclinations ; and this indicates a fracture, 
with different angular motions on its opposite sides> 
and unequal subsidences ; from which latter circum- 
stance, in particular, has resulted the unevenness 
of the bottom of the glen, where the brook must 
have thus fallen in a cascade^ ever since it began to 
flow. 

792. We took the chaise on issuing from the de- 
file, and ascended the hill by an oblique road, in 
front of the rock. The strata cannot be perceived 
on this slope, because it is covered with a veiy thick 
loose soil ; this is the case likewise on the hill itself^ 
within Lord Clittbrd's park, which we crossed; but 
liere and there are seen masses of the same calcare- 
ous strata raising their sumujits above the grass; 
^n quitting the park, we found the hill preserve for 
Ome way the -same elevation ; we then descended 
t on the Teigmnouth side, and when we came to the 
bottom; near the xrQurse of the Tdgriy we there again 

$aw 
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Saw the strata of dun-stone^ which we had observed 
in the part that we had passed in the morning. 
From hence we returned to Ttignmoiith^ where ^ve 
arrived at eight in the evening. 

Oet. 3rd. Mr. Short knowing that it was my in- 
tention to proceed along the coast to Plymouth^ and 
not satisfied with having been at so much trouble on 
my account the day before, insisted on taking me to 
Torquay in his own chaise, in order to point out to me 
some interesting objects in Babicomb bay^ which lay in 
the road.; and Mr. Oxnam, a clergyman oi EmUt^ 
accompanied us on horsebadk. We went first to tho 
extremity of the dcn^ or slip of land belonging to 
Teignmouth ; and having crossed the channel by 
which the water of the leign is discharged into the 
sea, we arrived at Shaldouy whence ascending a steep 
hill, we had from its top a view of all the country over 
which we had passed the day before, as far as Boxey 
Tracey and Furzdeigh hilly and could perceive the 
connection of the latter with the xesi oi Dartmoor. 
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793. I found here a new example of the pheno- 
mena indicated under the Xlllth Head of the Intro- 
duction to these Travels, namely, that of rallies o\ 
combes parallel to the coast ; some combes even, ori- 
ginating on the heights which command tlie sea, turn 
afterwards to a distance from it in their descent ; and 
these cannot have been excavated by running waters, 
since there is no extent of upper grounds where 
waters can be collected to form a stream. From the 

^ top 
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top of this hill above Shaldon, which borders the 
coast, there are seen on the land side, among lower 
hills, several yales^ or very long combes; and the slopes 
of these, though for some way nearly parallel with 
each other, take afterwards different directions. The 
first, called the Vak of StokCy is very wade ; its bot- 
tom is covered w ith meadows, and a brook, which 
fiows in it, turning away from the sea, throws itself 
into the head of the gulph of Tcigmmuth. The 
next is at no great distance; its slope is in a con- 
trary direction ; and the waters collected in it from 
several lateral combes are discharged into the sea 
near Minicomb. A third is divided into two 
branches ; the w aters of one being carried into Ba- 
bicomb baj/y while those of the other, which continues 
longer parallel to the coast, fall into Torbay. Such 
an assemblage of long combes^ originating near the 
coast, with slopes in different and even opposite 
directions, can be explained only by the catastrophes 
of the strata ; but of these more striking effects wiU 
presently appear* 

794. We soon came to JVatcomb cave^ the first 
place in Babicomb bay which Air, Short had intended 
to point out to me. In the lands within a certain 
distance of the coast, are here observable the frac- 
tures and dislocations of the strata^ whence have ori- 
ginated the several combes descending towards this 
bay; some coming down to the shore, others termi- 
nating at the top of the cliffs, which they indent in 
large scallops. The. masses divided by these frac- 
^. ' tures 



296 

tures having subsided gradually more and more on 
the side next the present bed of the sea, not only 
compose various terraces one below another, but, at 
'the formation of that bed, large fragments, detached 
from the rest, have fallen, in the most chaotic confu- 
sion, on its new borders. This begins to appear in a 
very striking manner in Watcomb covCj and presents 
a scene no less beautiful than instructive. Here 
again the whole upper part of the cliffs is composed 
of the red strata ; they are stony, some of them con- 
sisting of pudding-stone or breccia, wherein the frag- 
ments are oi grey wacke; and small mounts are 
formed by large masses of these sti'ata, which have 
fallen forward. Now this effect, as is very evident, 
must have taken place at the birth of the continents ; 
for since that time, no cause has existed capable of 
dividing these masses ; and that there is none tend- 
ing to destroy them is also evident, from the grass 
which covers all these mounts, and affords^ pasture 
to sheep; 

795 f YxomWatcombe co't^ewe proceeded southwards 
on the eminences above Babicomb bay^ and crosse 
a ridge of hills of considerable height, still consistin 
of red strata in the form of pudding-stone ; farther 
on, in the same direction, another similar ridg^ 
comes down and also terminates above the cliff in 
the bay ; but between these two, is a lower ridge, 
which is composed of marble*^i4i\e same species as 
that of Chudleigh rocky very "beautifully variegated ; 
there are quarries in the lower part of it, near the 

beach, 
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beach. The course of this ridge of marble strata 
may be easily distinguished, within the land, by its 
brm : it follows the foot of the highest ridge of the 
ed stiata, and terminates at some distance in a large 
pace belonging to a combe : this space offers to the 
iew a concavity embellished with the most lively 
erdure, and scattered with a profusion of trees, 
'hose large low spaces, very frequent in Devonshire^ 
le production of which cannot be ascribed to run- 
ing waters, have in fact the same origin with the 
ales and the combes ; they are partial subsidences^ 
lore considerable than those that have taken place 
roufld them; and near them we very often find 
rought up to the surface, at the same level, different 
[)ecies of strata^ one of which must have originally 
Jsted on the other ; as is here the case with the red 
rata^ certainly formed on those of marble. 

796. The loose soil of the surface of these hills, 
^ered with turf, renders it impossible to perceive, 
her the point where the stony strata change, or the 
ttire of their association, which appear only in the 
c*upt side fronting the sea. In order to observe 
s section, we descended from the ridge of hills 
:isisting of the rerf strata, on those of tlie marble, 
d advanced some way on a low promontory form- 
l the southern side of another recess of the clifi^ 
lied Hoddicomb co^e, the aspect of which is truly 
»nishing. Here, within a certain extent, the 
rble ^strata are seen to issue from beneath the red 
ata of the large hill^ and to form in its front several 

mounts 
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ttbiints of irregular figures, descending do^n to tbe 
"Ehotey where there is a house for the workmen who 
belong to the quarries. This cove^ formed in the 
batf like the preceding at the epoch of the vast subsi- 
dence which produced the present bed of the sea, is 
a part where that subsidence was less complete, but 
extended farther into the mass of the strata then be- 
come the border of the continent ; so that the red 
strataj falling forward under the water, discovered 
those of the marble^ which had lain beneath them in 
the high ridge of hills formed, like all the other sinuo- 
sities of the surface, by anterior revolutions on the 
bed of the ancient sea. Tlie differences of the strata 
at the same level, common in this country. Mill sue- 
cessively shew that the catastrophes which produced 
Hit form of the surface of our continents must all be 
ref(Brred to a period prior to their birth. 

797. The strata of the marbk here, like those in 
Chudleigh rock, differ in colour from each other ; 
so that several species of fine marble are taken out of 
these quarries, besides a black kind with white veins, 
which is the most common ; but it will be seen further 
that, within the extent of the bay only, from hence 
to the southward, there are very different calcareous 
strata at the same level. One of the great beauties 
of Hoddkcmb cove results from the different inclina- 
' tions of the sides of the mounts composed of the rd 
strata : these mounts are as little subject to erosion 
as those of fVatcomb cove^ being also covered with 
grass 5 but some of their sides are Coruigd by the 

planes 
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planes of the strata, the slope of which is so rapid^ 
that the grass growing there consists of slender blades^ 
very thinly spread ; thus in the parts immediately 
opposite to view, the red soil, whence these blades 
spring, is seen betwixt them, while it gradually 
vanishes on both sides, as well as in the paits above 
or below tlie eye, where the surface appears quite 
green : so that all these mounts look exactly as if there 
were thrown over them a shot silk, of which the warp 
H'as red, and the woof green. 

798. Having reascended to the higher part of this 
beautiful amphitheatre, and continuing our road to 
the south, we crossed the other ridge of the high 
bills composed of strata of re?rf pudding-stonej and 
<^ainc down to a beautiful combcy extending a great 
^ay into the land, and adorned with abundance of 
trees, and hedge-rows in all directions, dividing the 
^clds aroond a village. As we ascended the oppo- 
^'te side of this combe, Me found the strata change; 
the 7^ed strata and the marble here giving place to 
t«ose of a greyish Ume-sione, more regular than the 
P^^eceding relatively to each other, but all fractured, 
^Ud in very great disorder. From this point| the 
tay turns as far as to the cape called Hope's nose, 
^hich terminates it on the South, and belongs to the 
promontory dividing it from Torbay. In the inter- 
mediate part there lies another recess, called Aristu 
cove ; this I saw only from a distance ; as after hav- 
ing passed the combe above mentioned, we went strait 
towards Torquay. 

799. Af 
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799. As we crossed the promontory separating fcnllag 
the two bays, I could have fancied myself on certain If^} 
summits of the Jwm, where the limestone strata^ m. pr^ 
dipping internally, shew at the surface their sections, 1 6e hi; 
rising in separate masses above the grass. This is tjucce 
exactly the case here; the surface of the hill being Lvhic 
studded with rocks, which are the points of the lime- Lme 
stone strata whereof its mass is composed ; so that, if l^re h( 
tbe upp^ part of one of those summits of the Jura m-^a fo 
towards a valley could be taken off, to the depth of y^\^\Q 
five or six hundred feet, and set down by the sea- \fj([\s 
side, it would form a very accurate representation of 
this promontory. There is, as I was told, a succes- 
sion of caverns within this mass, resembling those of ^q\^ 
the Mendip kills, which I shall hereafter describe : jreti 
the caverns here have the name of Kent's cave : the 
Jura contains many of the same kind. And a still 
&rtber mark of the astonishing disorder into whiclk lidir 
the strata have been thrown in their catastrophes is, M 
that, on the other side of this ridge of hills, tho hd 
sckisti begin to appear, and continue towards the \^^ 
west; where, between their ridges, those of lime^ 
stone intervene, in the same manner as they do her^ 
between the hills of the red strata. 

800. Torquay, at which we arrived at half pas * 
three, is a place of the greatest natural beauty: a* 
that time, it was a very busy scene, every thing bein 
in preparation for adding to its extent. This is on 
of the most favourable situations for enjoying in 
winter the mild climate of this southern coast; foi* 

the 
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the village, lying in a deep cove on the northern side 
of Torbay^ is open to the south, and is, at the same 
time, protected from the north and north-east winds, 
by the high hills encompassing it. These hills descend 
in successive terraces, covered with grass and trees, 
on which some new houses were already erected. I 
saw men at work also in widening the quay, where 
more houses were to be built ; and a large pier had 
been formed to secure it against the waves : rough 
marble is used here for all these purposes. The new 
port is capable of receiving vessels of two hundred 
tons. 



801. Mr. Short and Mr. Oxnam, being obliged 
to return in the evening to Teignmouth^ had depend- 
ed on finding at Torquay some gentleman of their 
acquaintance, to whom they could transfer the office 
of directing me in the ensuing part of my journey; 
and very fortunately for me, they met there with 
another clergyman, Mr. Kitson of Ashburton, who 
^a.s not only for the present time, but afterwards, of 
^'^^ utmost assistance to me. This very evening, 
^ft^r my former friends had left me, he walked with 
^^, ov3r the heights, to the end of the promontory 
^tiich separates the two bays, and commands a view 
^* both. On the side towards Babicomb bay^ I saw 
^^ coast to the northward as far as Exmouth ; and 
^Ould distinguish by their forms and colours all the 
'^ifTs that I have lately described. We looked down 
^^ the singular cape of Hope's nose, in front of which 
•^o large rocks rise in the sea ; these also are called 

Shag 
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Shag rockSf because the birds of that name retire t 
them, and build their nests there. The sea is dee| 
enough between these rocks to admit of the passag 
of vessels. I described masses of the same kind i 
fFatcmib cove belonging to Babicomb bay ; butth 
latter have remained connected with the coast 
whereas those of Hope's nose are in the bed of tl 
sea itself, above tlie level of the rest of the sunke 
strata. 

802. In the elevated spot where we stood, tl 
strata have undergone a great fracture, which extem 
towards Babicomb bay^ and is sufficiently \videned ( 
the side next the open sea, to have large ash-tre 
growing in the cleft. The marble of tliis part of tl 
hill is black with white veins, which are crevices in 
■filled up with spar : its mass is shattered to such 
degree, that the strata are scarcely discernible ; ai 
as I was trying to discover them in one of i 
quarries, the workmen told me that they distinguish- 
the divisions, by the facility witli which blocks t 
longing to one stt'atum were removed from tl: 
below it, both retaining a smooth surface where sep 
rated ; but that they found tliese lines in various din 
tions in different parts of the hills. The crevic 
fillled.with spar were antecedent to the great catJ 
trophe that formed the bed of the sea; those produc 
at that epoch, some of them very wiile, have be 
•filled with red clay, which, to a certain depth, h 
communicated its colour to tl^e spar of the ancie 
crevices adjacent to the sides of these later fissun 

( 
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On returning from this walk, I told Mr. Kitson that 
it was my intention to go round Torhay In my way to 
dartmouth ; and for this purpose he had the jkind- 
ness to offer me his one-horse chaise, with his ser- 
vant; I accepted it with great thankfulness; and I 
was under still greater obligations to him in the 
journey which I made the following yean 

# • 

Oct. 4th. I set out at nine in the morning, and at 
first pursued a road cut along the interior slope of 
the hill coipposed of marble strata, which, embraces 
the cove wherein Torquay is situated. The upper 
part of this irill, as will appear in the sequel to be 
the case with others still higher, is covered to some 
depth with a,, sand, certainly not the detritus, of the 
mm^hle ; this upper part is called the IVurren, be- 
cause abundance of rabbits burrovv in the sand* 
Hence we descended into a spacious combe, wherein 
Tor Abbey is situated.. Tiiis combe opens on a wide 
strand, which extends a considerable way when the 
tide is out, as it was whep I passed. It appears that 
the lower part of this .combe was at first occupied 
^y the sea; and that being filled up by a sqil covered 
^ith peat, this soil has slipped forward beneath the 
^^Vel of the water ; a phenomenon of which I shall 
8^ ve a.tnore precise example; in Somei^setshire. The 
s^irvant having told me,- that when this soil, now left 
^^ covered by the retreat of the tide, had been beaten 
*^y large waves, trees, roots, and branches, were often 
^Ound in it, I advanjced upon it, and actually saw 
Wanches and roots appearing here and there above 

the 
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the surface ; but I could not pull them out, proba ^fy 
because they belonged to whole trees buried m tAaf 
sand^ which contained some lumps of peat. 

803. All the borders of the inner part of the bay 
have been raised by the sand, and a gravel composed 
of fragments oi schistus has been impelled by the 
waves against the foot of the cliffs : this beach, whicta. 
passes also before the entrance of the combes, (incla — 
dmg that of Tbr Abbey,) serves as a dike to secure 
their meadows. The cliffs bordering this most re — 
mote part of the bay are the extremities of severgtH 
ridges of small hills consisting of red strata^ separa. — 
ting the combes. The red fronts of these cliffs for 
a very agreeable contrast with the fine verdure whic 
cloaths the ridges and their intervals. One of the 
low hills ends in a cape, called Livermead point ; this 
is encompassed with meadows ; and neither roots* 
branches, nor peat, are seen in the strand formed b 
the waves before its extremity ; it being only in froa 
of the combes that these can have been brousht b 
the sliding of the soil. We crossed the upper pa 
of this hill, whence we descended to a cove betwee 
two capes; of these the first is called Paifigton hed 



from the name of a village lying in the int^val be — 
tweenit and the following, which is called Godering- 



ton head. In this space meet two combes^ separate 
by an eminence in the form of a sugar-loat Tb 
part below their junction appears to have been lik 
wise occupied by the sea, and is covered with hori-* 
zontal meadows; these are protected by a beachr 

raised 
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by the waves in their front, and the strand 

itself is of sufficient extent to be marked in the mapst 

by the name of Paington sands* The rivulets which 

issue from these combes are so inconsiderable, that 

they lose themselves in the gravel, 

804. Here the strata change ctt the same level ; as 
the cape called Goderington head belongs to a ridge 
of hills composed of limestone strata^ which is seen 
advancing from a distance, and extends, with some 
mterruptiqas, along all this side of the bay. After 
having croised this ridge, I descended into a large 
combe teroi^iating at Churston Ferrers^ still within 
Torbay. It cannot be by the waters that this combe 
has been excavated ; for not only did I see none 
flowing in it, but, from the difference of the strata 
composing its opposite sides, it is evident that their 
catastrophes must have been the cause of its formal 
Hon. At this point begins that strange intermixture 
of the hills of lime-stone and schistusy which will be 
seen to extend to a great distance. I had descended 
into this combe from the ridge of lime'Stone\i\\[% just 
described ; and in ascending the opposite side, which 
is much higher, I found myself on the schisti. When 
I had here reached the most elevated point, I had a 
^^ry fine view of Torbay and the hills encompassing 
^' » and in looking down on this prospect, I perceived 
^ new symptom of the dislocation undergone by the 
^^ata in their catastrophes, which again shews how 
^•tle necessary it is to have recourse to running 
^«tters, for the purpose of explainipg the deepest 

X sinuositifli 
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sinuosities in the surface of the continents. Tli 
ridges of hills composed of red strata^ terniinatinga 
the head of the bay, which are so different from thos 
on its two sid^s, and divide simple combes^ wher 
rivulets alone are formed, and where the bottom i 
occupied by meadows, do themselves consist of se 
parate mounts ; a circumstance which cannot, ii 
any imaginable way, have been produced by th 
waters, 

805. The cau.^e of all "callies is'again characterize 
h^ the arrangement of the ridges of hills of Itme-ston 
and schisttiSy h,tte immediately sncceeding each othe 
We are now approaching the Dart, m hich is th 
largest of tHe rivers rising in Dartmoor^ and dis 
charges itself into the sea, in the northern part < 
Start hay. This bay is separated from TorbayV 
a wide proiT)ontory, terminated by two capes ; Bert 
Tiead^ oh the side of Toj^bai/, and Cape Foiiivard c 
that oi Start bay. This proriiontory, however, in tl 
))art where I' crossed it, that is to say, from /rodfe' 
irigton by the side of Torbay^ ' to Gampto?t on tJ 
left bank of the' Dart, is much riarrower than H 
towards the sea. Now the ridge oi lime-stone, whi< 
forms ^Berry heady passes obliquely across this pr 
montory, as it likewise docs across the valley of t 
Darty at a point where the latter is very w^irfe ; so th 
all the southern part of the promontory, from Gaii^ 
ton to Cape Forward^ is of schistits. It is thus th 
•the ridges of schistus and of limh-sione continue to I 
intermixed at the ^ame level throughout a great e: 
" ^ 9 tei 
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.tent of country, which I shall describe in the course 
of the present journey ; but in that of the year after, 
when I followed the Dart to its rise in Dartmoor^ it 
will be seen that in the pjrts where the subsidence of 
the strata was not succeeded by such great angular 
motions of the divided masses, the strata of the //we- 
^tone rest on those of the schistic as having been poli- 
terior to them in their formation. 

806. When I had advanced far enough towards 
the southern part of this promontory, I had a very 
extensive view of a narrow gulph, which the Darf 
eaters eleven miles above Dartmouth^ where it 
arrives at the level of the sea, it being to this poinjt 
that the tides ascend. On both sides are seen seve- 
ral comBes, some of them descending to the level of 
this narrow and winding gulph, and others terminat- 
^lig at various heights above that level. By one of 
tliose of the former kind, I went down to Kingswear^ 
^ village situated on the left bank of the gulph, in it? 
Eldest part near the sea, and opposite to the town^f 
Dartmouth. This ccmibe is very broad above, wherp 
^' is encompassed with several eminences, in one pf 
^hlch is a quarry where slates for roofs are dug. 
• ^t below this, the co;w6e contracts gradually like a 
vast funnel, and Sit Khigszi ear becomes very narro\y. 
^^^ the waters arriving in this space, and flowing 
.5*^Wn to the narrow part of the combe^ form a current 
^^^^ small to keiep a mill constantly going ; and w^iep 
• l^Eissed by, I saw men at work in digging a large 
•T^Hervoir, for the purpose of collecting wat^jr in rpijrjy 

X S seasons. 
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seasons, and fetaining it for times of drought Fi 
cannot then be the waters which have here formcc 
either the wide space above, or the contracted par 
below ; nor is there any occasion to seek an origin fcF 
this coinbc ; for the strata of schistKs are almost ver 
tical on its highest side, which is that nearest the sea 
where the summit is formed by their sections ; aii« 
they could not have assumed tliis position, but i^ 
consequence of a great fracture, and the subsidenc 
of one of their masses, whereby a space was pre 
duced for the angular motion of the rest. It wa 
one o'clock when I arrived at Kingswear, whenc 
Mr. Kitson's servant took back the chaise to Tow 
quay^ and I crossed over in a boat to Dartmouth. 

807. The Dart is the first of the rivers referred t 
by Mr. Playfair, p. 369, as rendering it, in his op: 
nion, perfectly deary that the breaches in the rocfi 

.on the coast, by which rivers make their way toth 
sea^ have been produced by their respective stream^ 
We have already seen three rivers to the eastwar 
on this coast, the Sidy the leigtiy and the -Er, t 
which such an operation cannot be attributed ; an 
I shall shew tliat it is the same with the Dart, an 
with all the other rivers that he has enumerated, « 
well aa with several intermediate ones;. 

808. At Dartmouth^ the Bishop had given me 
recommendation to Mr. Rocket, the clergyman o 
St. Saviour's church ; I called at his house immediate- 
ly on my arrival ; but not finding him at home, I 

walked 
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Walked out of the town, after making a few inquiries^ 
in order to take a first view of tlie part of the guiph 
extending from Dartmouth towards the sea. Ua\ing 
I passed along the quay, I ascended a very steep street, 
prolonging the town up the almost perpendicular 
slope of a hill, the foot of \^ hich is of some extent, 
with houses and gardens on it ; but as for the houses 
at the top of this street, it has been necessary to cut 
away and level the rock, in order to form the teiTace 
on which they stand. I proceeded here as lar as I 
could, witliout losing sight of the harbour, wiiich, 
from this height, has only the appearance of a fine 
Jake, surrounded by hills covered with tree^ and 
verdure. I did not see from hence the opening of 
the gulphto the sea, because the ridge of hills bor- 
dering the coast of Start bay, and nearly closing the 
gitlph, concealed from me its mouth, which is on the 
opposite side ; nor could I, on the other hand, descry 
its prolongation inland, because above Dartmouth 
it rnakes a turn. I therefore beheld nothing but a 
fi>^€ basin, having on one side the town of Dart- 
ffiouthy with the shipping lying before its quay or at 
**^chor, and on the other side Kingmveary which, 
^th its gardens on terraces rising one above another, 
foru^g a charming amphitheatre ; the rest of the cir* 
cumference is composed of ridges of woody hills, 
P^'^senting a most agreeable variety of aspects. In 
^l^is part of the gulph the water is very deep, and it 
Continues so to some distance above Dartmouth ; so 
that this bafiin would be capable of i^eceiving ships 
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of the line; a circumstance whidi here I onlyin^ 
dicate. 

809. On my return from this walk, I had the plea,-i- 
sure of finding Mr. Rocket; and when I had explain- 
ed to him the objects of my journey, and the kind (^:l 
observations that I had in view, as well on the rivd s: 
Dart itself, as at the place called its mouth,* he w«ls 
so gooa as to walk with me to the opening of th ^ 
gulph, by which the water of the Darty having enter- 
ed its farther extremity, must pass off'. It is for this 
reason only that the town has the name oiDar^" 
mouthy as we have already seen that the names of 
Teignmouthy E.vmouth, ^nd Sidmouthy arc given to 
places near the openings through which the waters of 
their respective rhers enter the sea with the ebbing 
tides. Three other gentlemen oi Dartmouth piv^ 
ed us in this walk, one of whom, Mr. Newmap^s" 
afterwards assisted me in the prosecution of ir^2 
journey. 



810. These gentlemen first led me to the top of t 

hill, the slope ot which I had already in great pafc.1 

.ascended by the street ahove described. As this l^i 

-rises above those that border the coast, it commanci 

a view uf the whole extent oi Start bay^ bounded o« 

the soutj:^ by Start point. Towards the middle of tl> 

bay, I descried an object which had attracted myat- 

• tention wlien 1 had seen it in the map ; namely, a 

piece ot wwiter extending in a direction jjarallel to tte 

coast, and represented as entered at one end by a 

small 
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small stream, though without an issue to the sea 

X'Jnis piece of water is a kind of lake, and is called 

Slupton leCy from the village of Slapton which stands 

near it. I told the gentlemen who were with me 

tViat it was my intention to go to observe this lake, 

continuing to follow the bay as far as the succeeding 

gulph called Portlemouth ; but they dissuaded mp 

iroip my plan, both on account of the bad roads 

along the bay, and of the difficulty which I might 

find in crossing that gulph, no ferry- boat being kept 

there ; they told me likewise that I should find more 

interesting objects to observe, if 1 went round by 

Kiugshridge ; and as they at the same time ex 

plained to me all that I wished to know respecting 

the particular object which I had in view, I shall herp 

describe it according to the information that I re* 

ceived from them. 

SI I. Slapton lee occupies the lower part of a 

combe^ which at first formed a recess in the bay ; but 

^he sea before it being shallow, the waves brought 

*^p the gravel from the bottom along the coast, and 

*'^o beach thus produced passed at length quite 

^^ross this recess, which it closed : since tiien, the 

J^^c^h water proceeding from the combe has alnjpst 

Entirely displaced the salt water within this space ; 

^^cause the former arriving there freely, and passing 

trough the gravel of the beach, repels tiie small 

Quantity of the sea water which filtiates into it ; au 

c^peration of which this same coast will atford me 

ether examples. In seasons of long rains or suddea 

thaws. 



^er the waves have raised a beach before it, and Oi 
dock has been made in it within these few years, 
by means of another pier to keep off the wave» 
coming in from the sea. 

8 1 4, I had already an intention of going up this 
large aestuary as far as Totnes^j in order to observe t 
the hills of lime-stone intermixed with those of 
schistus ; being persuaded that the ridge of the 
former, which begins at Torhay^ must necessarily be 
intersected by the gulph : but these first observa- 
tions on the filling up of the creeks within it had 
now given me an additional motive for wishing to see 
the upper part of it; and on mentioning my plan to 
Mr. Rocket, he was so kind as to offer to accom- 
pany me the next day in this little voyage; for 
which he accordingly bespoke a boat, with a sail 
and two rowers. 

Oct. 5th. We set out from Dartmouth at noon, 
wath the ascending tide. In fine weather, such as 
we fortunately had, it is extremely pleasant to sail in 
this gulph, on account of the continual changes 
of prospect produced by its windings between 
the ridges of hills coming down to it, and the combes 
successively passed, in which villages are situated^ 
Vegetation is very rjch over all these hillsf aad 
comes everywhere down to the high- water mark ; 
so that it is only in the space between that line aii<J 
.the actual level of the water, that ih^ schisti c^xx \^^ 

gee« 
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n uncovered ; and this zone was then of sufficient 
adth to show the state of the strata in the hills. 

I 

\]5. This long gulph having great inflections, and its 
3S being intersected with combes, as we sailed along 
the above mentioned zone, we saw the strata ap- 
r in it under the greatest viiriety of aspects : they 
, in general, very much inclined; but in different 
3 they change, both in degree of inclination, ancj 
lirection ; so that there are parts in which they 
sent their planes towards the gulph ; others where 
y slope backwards ; but in most places they de- 
id laterally. All these are evident signs of the 
istrophes which the strata have undergone. 

\]6. The lower parts of most of the C07nbes were, 
he birth of the continents, occupied by the sea, 
ing been left below its level ; but the sediments 
he tides, and of the land waters arriving there, 
e been tending ever since to fill them up ; and on 
se new grounds, meadows are formed, as horizon* 
as the water of wiiich they have taken the place, 
some of the narrow parts of the gulph, the salient 
les on one side correspond with the retreating 
les on the other : but here is also found the con- 
lation of a remark of M. de Saussure with re- 
2t to this phenomenon. The idea of Bouuguet, 
pted by JiLFFON and other geologists, that moun- 
ts had been formed beneath the waters of the sea. 
ig its currents, was founded on a pretended re- 
Lr correspondence between the salient and re- 

treating 



^er the waves have raised a beach before it, and a 
:dock has been made in it within these few years, 
by means of another pier to keep off the wave* 



coming in from the sea. 



8 1 4, I had already an intention of going up this 
large aestuary as far as Totnes^^ in order to observe 
the hills of Ume-stofie intermixed with those of 
schistus ; being persuaded that the ridge of the 
former, which begins at Torbay, must necessarily be 
intersected by the gulph : but these first observa- 
tions on the filling up of ths creeks wdthin it had 
now given me an additional motive for wishing to see 
the upper part of it; and on mentioning my plan to 
Mr. Rocket, he was so kind as to offer to accom- 
pany me the next day in this little voyage; for 
which he accordingly bespoke a boat, with a sail 
and two rowers. 
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Oct. 5th. We set out from Dartmouth at noon, 
with the ascending tide. In fine weather, such as 
we fortunately had, it is extremely pleasant to sail ia 
this gulph, on account of the continual change:^ 
of prospect produced by its windings betweer^ 
the ridges of hills coming down to it, and the comb^ 
successively passed, in which villages are situated 
Vegetation is very rich over all these hillsj' an 
comes everywhere down to the high- water mark ; 

so that it is only in the space between that line an d 

. the actual level of the water, that the schisti can b^^^ 

ge^sfl 
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;n uncovered ; and this zone was then of sufficient 
jadth to show the state of the strata in the hills. 

Bl 5. This long gulph having great inflections, and its 
es being intersected with combes, as we sailed along 
the above mentioned zone, we saw the strata ap- 
ir in it under the greatest viiriety of aspects : they 
:, in general, very much inclined; but in different 
Is they change, both in degree of inclination, and 
direction ; so that there are parts in which they 
jsent their planes towards the gulph ; others where 
3y slope backwards ; but in most places they de- 
jnd laterally. All these are evident signs of the 
tastrophes which the strata have undergone. 

8 16. The lower parts of most of the combes wexe^ 
the birth of the continents, occupied by the sea, 
i-'ing been left below its level ; but the sediments 
the tides, and of the land waters arriving there, 
^e been tending ever since to fill them up ; and on 
5se new grounds, meadows are formed, as horizon* 
as the water of which they have taken the place, 
some of the narrow parts of the gulph, the salient 
^les on one side correspond with the retreating 
£les on the other : but here is also found the con- 
tiation of a remark of ]M. de Saussure with re- 
ct to this phenomenon. The idea of Boukguet, 
>pted bvLuFFON and other geologists, iXmtmoun- 
'is had been lormtd beneath the waters of the sea. 
ng its currents, was founded on a pretended re- 
jir correspondence between the salient and re- 
treating 



treating angles in tallies ; and this idea was con^ 
sidered as very important, at the time when Bour- 
guet published his system. But M. de Saussure 
sijevred, by his observations in the course of hia 
ti'avels, that the above is very far from being a 
general phenomenon ; that vallies are frequentiy 
contracted by opposite salient angles, and then be- 
come wider by the retreat of the mountains on both 
their sides ; and of tliis fact, which was no less con- 
trary to the system that vallies have been excavated 
by running waters, than to that of M. Bourguet^ 
examples will presently appear in th!e gulph of Dart- 
mouth ; it being merely an original valley^ the bot* 
tom of which happened, at the birth of the continent^ 
to be below the level of the sea. 

817. After we had sailed for some time, following 
tlie windings of the gulph, we entered a large space, 
-where the hills become lower at tlie same time on 
both sides ; and this part, as Mr. Rocket told me, is 
very dangerous for boats and barges in stormy wea* 
tber ; because, if there be a side-wind, these open- 
ings of the hills give it a free passage. It is here 
that the great subsidence of all the strata has occa* 
sined an interruption in the ridge of lime-stone hilb 
terminating towards the sea at Berry heady and fol- 
lowing an oblique direction, relatively to that of the 
gulph ; so that, our course leading us into a large 
cove on the left bank, we saw quarries in the section 
of the lime-stone strata^ though on both sides of the 
latter the schisti appear. It will be seen, in my next 

journey^ 
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joamey, that, the section of this calcareous ridge agahi 
shews itself higher up, on the opposite side of the 
galph; but we had not at present an opportunity 
of observing it. As for any correspondence betweea 
the sides immediately fronting each oth«r, after bar* 
ing crossed the wide space just mentioned, wo 
came into a part much contracted by the extremity 
ofthe time-stom ridge on the left bank, and a promon- 
tory advancing into the gulph from the right bank; 
^ch is composed of schistic and is very remarkaWo 
in other respects ; there being across^ its breadlh ft 
cleft deep enougli to form a vale, containing the vil- 
lage of DitiiskafUy which is entirely hidden from tlw 
guJph : we saw its steeple in tins cleft, as wc ap- 
proached the promontory, ajid it appeared again 
'^'hen we reached the opposite side. How could any 
^)>nin(T waters have excavated this vale across aa 
^'^^inence? 

^18. As we approached TotnesSj we began to find 
^Oals ; it being mostly in this remote part of the 
iV^lph that the Dart and its branches deposite the 
Materials which they wash from the land in their 
^^undations. We arrived here some time before it 
Was high water, when these alluvial grounds being 
^till uncovered, we saw a great extent of them ; they 
Were overspread with grass in the parts which were 
most remote, and consequently most elevated. We 
landed at Totness quay, and thence went up to the 
town. Here the sides of the gulph are brought so 
near to each other by opposite promontories, sloping 

down 
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^nt upper part of a combe descending on the aonfterflS 
side of the promontory. Thence wc went down tb.<4B 
slope of another combe following the northern skL^ 
of the promontory ; and towards tlie upper part 
this last combe, is a mount, absolutely insulated, 
which stands an ancient castle, commanding this pa 
of the town. We ascended to the top of the castl 
and between the battlements that surround it, 
had a prospect of the whole circumjacent counU^, 
exhibiting the most manifest signs of the extraordi. 
nary catastrophes here undergone by the strat^g; 
one effect of which in this spot is very remarkable; 
At some distance from the castle, towards the north, 
there is a hill adjoining to this promontory, where- 
in is a quarry of the slate used for roofs ; and on tbe 
same side of the opposite promontory is another quany 
on the section of the lime stone strata. 

82fi. We reimbarked at TotnesSy with the descend* 
ii^ tide, at half past four, and reached Dartmouth at 
half past six. I accompaniei^ Mr. Rocket to his* 
houses where he had invited Mr. Newman to mee^ 
me : on hearing that it was my intention to observe 
the mouths of all the rivers between Dartmouth and 
Plymmithy Mr. Rocket was so good as to givem^ 
some letters of recommendation for that road, and 
Mr. Newman favoured me with one which I found 
of paiticular use at tlie part of the coast whither I 
proceeded from Kingsbridgej namely, Salcomby situ- 
ated on the western side of thegulph of Portlemouiht 
$t the foot of a ridge of high hills bordering the 

coast 
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eoast betvVeen that gulph and Bigbury bay^ tFe cape 
of which, on the Salcomb side, is called the Bolt-head^ 
and that on the side next Bigbury bay^ the Bolt- taiL 
But before I relate the sequel of my journey, I must 
stopfer a moment, to compare the phenomena already 
described, with the idea formed by Mr. Playfair 
respecting the courses of rivers to the sea, whereof he 
gives the Dart as his first example ; namely, that 
they have hollowed out the vallies through which they 
flow to the coast, and cut for themselves the open^ 
mgs by which they discharge their waters into the sea# 

8J3. It may have been understood already, by the 
above description of the large basin wherein are col- 
Jected the waters forming the Darty before that river 
reaches TotnesSj that a great subsidence of the strata 
has here taken place ; but this will appear still more 
clearly in the account of my next journey, in which 
I passed through this space in my way to Dartmoor; 

because I shall there point out the changes of situa- 

• 

lon produced in the different kinds oi strata by the 
•Hgular motions of the divided masses during their 
Ubsidence. But at Totness we find a defile at the 
ssue of this basin ; and of dejiles Mr. Playfair says, 
[p. 105,) that nothing is to be seen in them " but the 
*' gradual working of a stream, that once flowed as 
** high as the top of the ridge which it now so deeply 
" intersects, and has cut its course throucrh the rock, 
" in the same way, and almost with the same instru- 
^* ment, by which the lapidary divides a block of 
^' marble or of granite." Tiiis operation ought tO' 

Y ^ be 



be pr*oved by the similarity of the strata on the op- 
posite sides of these clefts ; and such a proof is su£^' 
posed by Mr. Playfair to exist ; for he says, (p. lO-t':^) 
that it is in defiles *' that the hkniitf/ of the strata c»^ 
'* both sides is most easily recognized, and remarkc^A 
*^ at the same time with the greatest wonder/' Thi -sJ, 
indeed, would cvcn/zchcrc be found, were the opercz3- 
tion real ; and besides, we should see, not merely ti^y 
the iderdit J/ of the strata themselves, but by tliat ^cz)f 
their hiciumiion and direction, that they had bccz^n 
mechanically cut, and UvOt brohxii. But this is ve:^j 
rarely the case ; and the idea can have no foundatio :». 
if there are even very numerous instances to the co «- 
trary ; now one of these instances has been given in 
the defde at Totnessy where the strata on one side a^re 
ofschistiis, and on the other, of lime'Stone. 

824. Again, had the same imtnmicnt, as XJr. 
Playfair supposes, continued its operation from 71?/- 
7iess to the sea, it could only have cut a valley of 3 
breadth nearly equal, throughout the whole of \\s 
length, to the dejde above : w hereas here we have seen 
wide spaces, followed by contractions; and at the 
same time the situation of the strata on the opposite 
sides shews that this wdiole valley, which happened, 
at the birth of the continents, to be below, the level 
of the present sea, had been the effect of anterior 
catastrophes. With respect to that opening in tlie 
rocky hills bordering the coast, which gives to the ■; 
neighbouring town the name of Dartmouth^ and a/^ 
fords a passage to the waters discharged into the 

gulph 
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Iph by the river eleven miles above, this is one of 
e places where it is also supposed by Mr. Play fair 
• S69,) that rivers formerly " ran upon a level as 
hish as the highest of the cliffs on the sea-shore/' 
1 this same level, indeed, the Dart ought to have 
wed all the way from Tottiess to Dartmouth ; for 
should have cut its bed in the same manner alon<T 
s whole extent till it had sunk it to the level of the 
I. Now here we have another criterion, furnished 

^Ir. Playfair himself; who, being sensible that 
ers cannot excavate below the level of the point 
which tlieir waters pass off, says, (p. 102,) in speak- 
l of the junction of their branches witli the prin- 
)al streams, (and the case must be exactly the 
ne with respect to tlie discharge of the streams 
:o the sea,) that they have '^ such a nice adjust- 
mtnt of their dcclivitivs^ that none of them" arrive 
this point, " either on too high or too low a level/' 
ow then could the Dart^ after having produced 

determined a declivity down to the level of the 
a, towards which the breach made in the coast 
>uld have ijiven it a free course, have laterally ex- 
vated the great bnsin of Dartmouth^ within ihe 
ige of hills bordcrinii the sea shore ? How could it 
f-ve sunk this basin to a great depth below the level 

the sea? while in this part of the gulph it flows 
^th a current scarcely perceptible. Impossibilities 
'fc present themselves on all sides ; aiid Mr. Play- 
er's observations must have been very superficial, 
ice they have led him to iForm such an idea of the 
derations of the Dart^ wlien he might have remarked 

V C that 
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^that the sediments of the stream itself, and thosc^^^^ ^ 
the tides, have, on the contrary, tended to fill up «^ ^^ 
these original cavities. This is what I have alrcjE^'^^^ 
very frequently shewn, and it w ill again appear w. •^.^'^^pv^J 
respect to all the rivers farther westward. 

Oct. 6th. I set out in a chaise from Dartmouth^ ^^ h 
eight in the morning for KingsbridgCy tw^elve mi"^ ji 
distant. The road out of tlie town led me towa^^ ^,j 
the cojnbe the bottom of which, as I have alrc^^^ 
said, is called Co;;zde Ji/e^e/ ; then, ascending ones. ^ 
its sides, I came to a spot of a nature frequent am^Dio« /L 
mountains and hills, and clearly manifesting tliat tk^eir fe n 
intervals have not been excavated by running waters; lie hi 
I mean onje of those elevated points, whence a i:ak fjher 
descends in two contrary directions, or, as I may Ibwin 
rather say, w here meet the upper parts of two oppo- fclow 
site combes ; and where, consequently, no stream can lad t 
ever have passed. The first of the vales^ of this kiad |i^oul 
to which I came has one of its slopes turned towards 
the upper part of the gulph of Dartmouth^ where i"^ I ' 
terminates in a large creek ; the other slope intersects ^ 
the hills on the coast, and terminates in Start has^' 
As I proceeded in my way towards Kingsbridgt^ I 
crossed, among lower hills, several of these vales wil 
opposite slopes, one being always directed towarc 
the gulph of Dartviouthy and the other towarci^ 
Start bay : afterwards I came into a large cml^f 
w hich extends a considerable way inland, and in Otye 
upper part of which the village of Blackauton is 
situated, 

825. I was 
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S25. I was now beyond the C077ibes inclined to- 
'^ards the gzilph of Dartmouth ; from this point, I 
' found them all directed towards the next gulph to 
the westward, which divides the wide promontory 
betw^een Start hay and IBighury bay^ and has at its 
entrance Portlemouth to the east, and Salcomb to 
the west, I then crossed several other combes, the 
village of Buckland tous-saints being at the head of 
one of them ; but they are all united at the bottom. 
in a very low space, at the opening of which, towards 
I the head of the gulph, is the small town of Kings-- 
\ bridge. This place takes its name from a bridge, 
1 six miles distant from the sea, built in a part where 
I the hills, below these united combes^ approach each 
I other : when I crossed it, a small brook only was 
flowing under it ; and the tide being out, the space 
below it was full of mud, in which were lying here 
and there some boats and barges, waiting till the tide 
should rise to float them. 

I26, At Kingsbridge I had a recommendation 
from Mr. Rocket to Mr. R. Ilbert Prideaux, 
^^ho gave me all the information which I desired. 
Prom him I learnt, that vessels of fifty tons still 
Come up with the tide to Kingsbridge^ but that, if 
tile winds are not favourable, the water is in some 
Parts so shallow, that they are aground during several 
Successive ebbs ; and that the gulph is every year 
*tv)re and more filled up : no river enters it ; the 
Ingest streiim is that at Kingsbridge^ which is formed 
by the rivulets proceeding from the several combes 

united 
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united above the town, and yet has no other name 
than the Brook: other rivulets issue from various 
combes terminating around the gulph. It is by the 
sediments of these Httle streams, when they overflow, 
that this original cavity is so far filled up ; those sedi- 
ments being retained here by the tides, which bring 
up the sea-sand in addition to them The lower 
parts of most of these combes at first formed creeks 
in the gulph, having been, at the birth of the conti- 
nents, below the level of the sea ; but the tides have 
tended to fill them up, as I shall presently shew. 

827. Being anxious to arrive early at Salcoinb, *! 
6et out from Kingsbridge at noon, following the 
gulph on the western side, by a road alternately 
ascending and descending, as it crosses the combes 
which intersect it. The tide being still at ebb, the 
lower parts of almost all the combes, and the borders 
of the gulph, were dry, as I saw from every hill. In 
particular, I remarked a large creek below Charletony 
on the eastern bank, which was already very green ; 
apd I am informed that, since I was there, ibrty 
adres intiiis creek have been enclosed, and converted 
irttb good meadows, by Lord Boringdon, who has 
executed a much greater work of the same kind in the 
gulph of Plymouth y of which I shall speak in a future 
journey. 

828. I arrived at Salcornb at half past one,- and 
went immediately to present M\\ Newmans letter to 
Mr. Valentine, a custom-house officer at this 

place, 
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place, to whom it was addressed, and who shewed much 
<lisposition to oblige me. I first asked him for what 
reason the town on the opposite side of the gulph was 
oalled Partlemouthy since no river of a correspon- 
dent name entered the gulph; he said that it was 
only a village, and was probably thus named, as 
being the place nearest to the entrance of the gulph, 
its port having formerly been more considerable than 
at present. Having then told him that it was my 
intention to follow tlie top of the cliffs extending: 
along the coast as far as Bigbury bay, that is to say,' 
from the Bolt- head to the Bolt-tail; he replied, that 
I could do this only on foot, and that I should find 
such a walk extremely fatiguing ; however, when hei 
saw that I had determined to undertake it, he pro- 
vided me with a very good guide, perfectly acquaint- 
ed with the coast, and we set out togetiier at two? 
o'clocL 

829. We went first towards the Bdi-head, it being 
on the Salconib side ; and in our way thither we 
crossed, near their upper extremities,: two large 
combes, the lowei* parts of which originally formed 
creeks towards the entrance ofi the gulph on this side, 
but are now filled up, with sea-sandy and converted 
into meadows ; and being near the open sea, the 
waves, as we have already seen to be the case iu 
many other places, have at last raised a beach ia 
front of these meadows, and thus secured them 
against future attacks. The rivulets, which are 
fermod by the springs oozing out on th& sjdes of the 

combes^ 
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4)0inbe(5, filtarate through this beach ; and my gui(]^At 
told me, that, when a great deal of snow has fklle u 
on the hill, and is suddenly melted, these rivulet^^ 
being much swelled; breakthrough the beach, whic 



however, when the floods have abated, is soon repaire 
by the waves. From the hills beyond these tw ^^^ 
combes, I expected to have ascended immediately 
the Bolt' head ; but before we reached that eminenc 
we came to a deep fracture, like that which I 
bed §. 802, in the promontory between Tor bay ai^<} 
Babicomb bay ; this also descends to the level of tfc^^ 
sea at the entrance of the gulph, and craggy poial:^ 
of the strata, irregularly broken, project on its 
fiides. 

830. We were obliged to go some way round, in 
Order to pass the upper part of this fracture ; and 
after another inflexion, we ascended the Bolt-head, a 
cape much higher than Praule pointy which is on the 
opposite side of the entrance of the gulph. That 
circumstance is very contrary to the idea that this is 
an opening produced by a stream of water ; and as, 
in fact, no river enters the gulph, this spot is not less 
contrary to another of Mr. Playfair's opinions, (p. 369>) 
viz : that where tliere is no streamy there is no breach 
in th^ rocks on the coasts. But besides, another ex-* 
ample appears here of the difference often found be- 
tween the strata on the opposite sides of the chan- 
nels through whieh waters pass, whether inland de- 
files, or breaches f like this, in the rocks on the coasts. 

In crossing the bills on the eastern side of the gulph, I 

bad 



329 

had observed nothing but very soft argillaceou9- 
sckis/i; whereas the high hills extending from the 
Bolt'kead to the Bolt-tail consist of an extremely 
hard micaceous schistuSy containing abundance of 
quartz, as well in veins, as in masses dispersed 
through the strata, and even between them. These 
strata are much inclined inwards, and present their 
very irregular sections on the summit, where they 
form a multitude of sharp rocks of various sizes 
rising above the turf, with cavities in many of their 
intervals. I said, in § 799, that similar rocks of lime^ 
stoncy on the promontory between Bahicomb bay and 
Torbay^ gave it a resemblance to some of the summits 
of the Jwa ; now the Bolt-heady and the succeeding 
hills of the same nature, have an equal resemblance 
to some summits of the Alps ; and this proceeds from 
the same general cause, namely, the angular motions 
of the strata. Shattered masses of these schisti form 
great projections in the front of the Bolt-head to- 
wards the sea; and one mass, having remained 
higher than the rest in the great subsidence which 
produced the new bed of the latter, rises above the 
^ater at some distance, and forms a large rock with 
^^Pping strata, called the Mew-stonCy from the abun- 
^aace of a kind of sea-fowl which make their nests 

831. Proceeding from hence along the brow of 
**^e rocks, as far as their disorder would permit, I 
^w the section of the sti^ata tvhich descend in a 
^haos towards the sea* Here also are several combes^ 

some 
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56m8 of them very large, sloping downwards in the 
same direction. These cavities cannot have bceu 
lioUawed out since the continent has existed; fot 
they begin nearly from the top of an insulated rid^c 
of hills, which border the coast, and descend on tl~ie 
land side as well as towards the sea ; so that no cux t- 
reurt of water can ever have been formed onther:in, 
We were obliged to go a great way round, in ord ^r 
to pass by the upper part of one of these cambcfJSy 
which had a very rapid slope; it was covered witi 
turf, like all the rest of the hill, and was studded, 
m the same manner, with the summits of the masses 
of strata dipping inwards. Beyond this combe, we 
ascended another cape, as high as the Bolt-head, and 
cut down precipitously bcth towards the sea and 
towards the ^ombe, from a height of at least 500 
feet. This cape, called the Goafs head, agrees with 
the alpine appearance which I have ascribed to this 
hill ; and indeed I could have fancied myself in the 
jifpSy when, on the points of these rocks, I saw 
goats, white and slender like the goats of those 
mountains ; for no animal but this, which is na- 
turally disposed to. climb, can browse on the 
grass springing up on the projecting parts of these 
precipices. 

852. From this elevated point, the hill descend ^ 
towards the Bolt-tail^ which I saw at a distances 5 
but the numerous inflections of the intervening 
ground would have rendered it very tedious to pro- 
ceed thither over the top of the hill, and my guici^ 

tolrf 
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told me that it was too late to attempt such a walk : 
however he proposed to conduct me to a part of the 
sea-shore, beyond the Bolt-tail^ whence I should 
have a nearer view of it ; and in this plan I ac^ 
<iuiesced. We first crossed a combej very wide and 
deep, the lower part of which is full of pointed 
rocks rising above the fern; but the upper part is 
cultivated, and the village of Marlborough stands in 
it. Wc passed this combe somewhat below the vil- 
lage ; and after having crossed its western side, we 
came to the point of junction of t\^o other co7}ibes 
diverging inland, one of which, very much inter- 
spersed with rocks towards the bottom, contains the 
village of Boltbioy, and the other that of Gamptoji^ 
whither we proceeded. These combes^ when united, 
terminate at a certain height, on the north of the 
Bolt'tailj above Hope-cove. I could not then stop 
to examine the cove, but I returned thither the fol- 
lowing day. 

833. From Gampton we first went up to Marl^ 
trough, where begins another co?nbe, which, diverg-* 
^ng from the preceding, passes behind the hills of 
^^ the coast, and, following their foot, turns back to 
^icomb. We arrived there at half past six, after & 
^^^Ik of eight miles, up and down hill the whole way. 
•*• ^'ent immediately to Mr. Valentine, to consult him 
^bout the continuation of my journey; as. I intended 
^ proceed the following day to the next gulph to 
^G- westward, which I wished to see, because its 
'^nae denoted it to be the mouih of a Wwr, viz,. 
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the A*C€n : he told me that, in a chaise, it was i 
possible either to reach Avemnouth^ without goii^ 
a great way round, or to pass by Hope cove, whicdj 
I was also desirous to observe ; but that I might 
travel that road on horseback. I begged him there- 
fore to engage for me two horses, with a guide, who 
would take charge of my portmanteau ; this he was 
to good as to do, giving me likewise a letter, which 
I found very useful, to Mr. Philip Pridjsaux at 
Bigbury, a village on the western shore of the gulph 
<rf Avenmouth: 

Oct. 1th. I set out with my guide from Sakomb 
at half past nine in the morning ; and again takin 
tiie road to Marlborough, we went down the aymb 
to Gamfpton. Thence we saw*the rocks descendin 
gradually from the Goafs head to the Bolt-taily 
abrupt cape of no great height, which forms 
eastern boundary of Bigbury bay. 

854. This combe terminates below the village ^ i 
Gamptoriy at a certan height above the level of 
lea^ in the recess called Hope cove, which is 
by a cape into two parts, namely. North Hope, ar^»-d 
South Hope. Here I alighted, in order to wa.1- fc 
down to the cove; my guide leading the bors^^* 
round to a part of the shore a little farther 
whence, he said, I might ride along it for some wj 
I weijt down by the lower part of Boltbury comb^, 
where a brook forms a cascade, and afterwards loses 
itself in a beach of a very interesting kind; its 

gravel 
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Travel being composed of fragments of schistuM^ 
Fallen from the cliffs after frosts, and repelled towards 
the coast by the waves. Among tiiese fragments, I 
jaw some of the most beautiful micaceous schisti, of 
)rilliant red and green, and various intermediate 
hades, shewing the great variety of the strata 
whence they had been detached. 

835. The tide being then out, and the sea very 
aim, and shallow in this part, I was able todistia- 
;uish its bottom under water to a great distance* 
i^roceeding westward, I came to a sandy shore, on 
i^hich dunes have been raised by the winds. But 
his sand must have been brought from a distanoe 
y the tides ; for the bottom of the sea is here com- 
osed of the same schisti as the Bolt-tcul^ their 
'^€ita dipping inwards, and forming ledges, so briU 
^rit at that moment from the position of the sun, 
they appeared like mother of pearl. Yet there 
hill, coming down to the shore and terminating 
a cliff, which is composed of strata of red pud* 
^^'Stonc, like those of Babicomb bay. Thus the 
^^^e strata, there seen to rest on the Ume-stone^ 
^"ve here been formed on the schisti ; and so, in a 
^V>sequent journey, I likewise found them to be 
^ar the Et, above Exeter. We see then that, in 
\is first part of Bigbu7y bay, within a certain dis- 
^nce from the Bolt-tail, the bed of the sea has been 
Produced by the subsidence of the same strata 
tvhich form these hills ; and of this another monu- 
ment will presently appear. But besides, these inter- 
mixtures. 
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mixtures, so frequently repeated, of strata of dif- 
feront kinds^ externally at the same level, show to 
what strange catastrophes these strata were subjected 
at different periods, previously to the birth of the 
continents. 

836. When I came to the spot where my guide 
was waiting for me I remounted my horse, and rode 
on along the strand. ^ At Honth Hewish we passed 
the bottom of three successive combes, the lower 
parts of which were onginally coves in the coast : the 
two otlier ones have been entirely filled up with sea- 
sand, brought in by the waves and the tides, and large 
horizontal meadows have been formed in them. 
But the water of the intermediate cove being deeper 
than that of the others, it had not been filled up '^^ 
when the strand was raised across its front ; and 
thus the phenomenon of Slapion lee, described in 
4 811, has here been produced on. a smaller scale; 
for the sea-water being excluded, that of the springs 
descendinty from the combes has converted this cove 
into a pool of fresh water, which discharges itseii 
through the gravel; and as the rills issuing fronm 
these springs, when swelled by rains, deposite thei*: 
sediments in its most remote part, their accumulafc-- 
tion gradually displaces the water, and prolongs th ^ 
meadow ground. My guide told me that, in ver 
rainy seasons, a stream is formed which brealr 
through the beach, and that the meadows of allthes 
three creeks are then inundated to a ^reat exten 
the water running off but slowly by the passage- ^ 

openec — J 



335 

ed in the beach ; but that, when the inundation is 
, all these breaches are soon repaired by the 

BS. 

37. A little farther on, we saw in the sea the 
Liiment above alluded to of the catastrophe 
reby its bed was produced ; this consists of two 
.ses of the same schist i that compose its bottom, 
ch, in a part where it is deeper, have remained 
ling against one another, nearly in an upright 
ition ; they are so liigh, that, though they touch 
h other at the top, there remains below, a space 
icient to permit a boat to sail between them, and 
guide told me that the boatmen sometimes passed 
this manner through the opening, to show thek 
L These are called Thurlestonc rocks, there b€- 
a village of that name near the coast 

S38. We were here at but little distance from the 
ph of Avcwnotithy and Bur isle, which is neai- 
entrance on the western side, was within our view; 
: this, at the moment when we observed it, was 
an island J being united to the land by a beach 
H above water. After having passed before tlie 
x3 of the coves lately mentioned, we quitted the 
-nd, and crossed a hill of considerable height; 
ond wliich the village of Biickland by Ihurlestone 
situated in a very pleasant vale, its slopes being 
"ered with a quantity of trees, though I had seen 
^ few since I had quitted the immediate neigh- 
arhood of Dartmouth. The hills here again con- 
sist 
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sist of schitistiy but of a very different kind from 
those which I had just passed, being argillaceous, 
and subject to decomposition by the air, and thus 
producing a soil proper for tillage. Though this 
combe is very large, no brook was then flowing there^ 
nor is any formed in it, except in rainy seasons. 
Having crossed it to the foot of a ridge of high hills 
composing its opposite side, we ascended this ridg^ 
till we came to a point where another combe opens 
on the west, and descends to the village of Bentham^ 
situated on the borders of the gulph, or long aestuary, 
the opening of which to the sea is called Avtn- 
mouth. 

839. The tide being still low when I came to the top 
of the hill commanding this aestuary, I saw its muddy 
bottom from Bentham up to Aveton Giffardy at the 
distance of four miles from the sea ; the latter village 
is situated at the extremity of a vale covered with 
meadows ; and in these I saw winding the xis^vAw^ 
proceeding from Dartmoor. The Ave7i has entered 
this aestuary, ever since the origin of the continent ; 
and here is seen (the phenomenon which I have de* 
scribed in all the aestuaries hithertoj mentioned ; 
the sediments of the rivers and of the tides having 
been constantly tending to fill it up. As we de- 
scended towards Bentham^ I saw rising above th^ 
grass on the sides of the combe a multitude c^- 
schistose rocks, which become harder towards th ^ 
bottom of the slope, where they form a promontory 
advancing into the gulph, and much confining thu ^ 
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rse of the tides* It is above this promontory that 
ts are kept for crossing the gulph. I left the 
^s at Benthanij but took over with me my guide^ 
:arry my little baggage as far as Bigbury^ at the 
tBnce of two miles, on the hill nearest to the sea. 
we were on our passage, the boatman told me, 
it, during the highest tides, the salt water ascends 
high as Aveton Giffard ; but that, when the tides 
tire, their channel, almost down to Bentham^ 
bere it is deeper, is occupied only by the water of 
le little river. The hill of sckisttis, which rises on 
le Bigbury side of the gulph, is very high and 
eep ; its extremity is cut down precipitouly to the 
ia ; and Bur isle lies in the front of this cape« 

840. Mr. Prideaux was luckily at home when I 
rrived at his house, and he was so good as to go 
}wn with me to the entrance of the gulph, in order 
» explain to m^ its nature* The sea being shallow 
ifliout, the tides and the waves impel the sand from 
\ bottom towards this entrance, where they have 
rmed a high bar, which would entirely close it, 
^re it not that the tides enter by a narrow passage, 
lich they keep open as they descend with the water 
the small river Aven, whence this place derives 
name of Avenmouth. Within the gulph also, 
linst the above mentioned promontory of schUtus, 
^rmed an accumulation of sand, which the winds 
Se up in dunes, and which, like the bar, leaves no 
^8age hut for the tides. 
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i841. We went down on the outward bar, in sijht 
of Bur isle, which is high and steep on the eastern 
side, whence it descends towards the west in a gentle 
slope covered with grass ; and it is divided longitudi- 
nally by a fracture, down to the level of the sea. 
This island is inhabited only by fishermen, whose oc- 
cupation it is to salt and barrel pilchards; vast 
quantities of those fish being taken, at a proper sea- 
son, on this coast, as well as along that of Cormcall 
In Bur isle, the fishery is carried on by a company 
to which Mr, Prideaux belonged ; he therefore told 
me some particulars respecting it ; but I'fiad an op- 
portunity of seeing it myself in Cornwall the follow- 
ing year. These fish when barrelled, are kept, till 
they are exported, in cellars dug in the rock of the 
island. Mr. Prideaux told me that the fishery of 
the preceding year had yielded 700 barrels. The 
way to this island is along the above mentioned bar 
of gravel, which is twice uncovered for six hounr, 
during the four and twenty; namely, fronv about 
the middle of the descending tide, to that of tlic as^ 
cending. 

842. Mr. Prideaux gave me also an account (pi 
the process of cultivation on these hills, the surface 
of which consists of decomposed argillaceous schist^ 
This process extends to a period of seven J^ears, V 
is begun by ploughing the land, and burning the tu 
in small heaps, its ashe& being theri spread on th 
surface with lime ; sea-sand is ailso used instead 
the latter, if there be within a convenient distanc 
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and, wh&re it is mixed with a sufficient (}uan- 
broken shells; the! abundance of which in- 
to a most astonishing degree on the coast to 
stward aiid around Cormoall. The land is 
wn the first year with wheat ; the second and 
d, with barley ; and the latter crop leaves suf- 
^ass to be mown the fourth year; the three 
ig, the land is in pasturage; but this bef- 
annually worse, the same Succession of 
)ns is recommenced at the expiration of the 



The next gulph to the westward is called 
outh^ because it receives the Erme^ another 
iver proceeding also from Dartnioor. I had 
of recommendation for MudMcombe^ a village 
/estem bank of that gulph, which F purposed 
the same evening ; but Mr. Prideaux, seeing 
ta of the tide, thought that I might find some 
^ in going directly thither ; there is a ford 
he gulph at low water; but for this it was 
late ; and it not being in the way of any turn- 
id, no boat is kept there for the passage of 
r horses x he therefore advised me to go round 
h by Sequer's bridge^ and to spend the even- 
lat place, where \ should find many interest- 
's to observe : he was so good as to lend me 
es, with a guide> and to give me a recommen- 
) Mr. Philips, an acquaintance of his, whom 
is^ted to lodge me for the night, and to pro- 
: me another guide^ with horses, for my 

z S journey 



340 

journey the next day to Plymouth^ taking Muii> 
combe in my way. 

844. I set out at five o'clock for Sequer^s bridge, 
which was at the distance of five milea. I had slill 
to ascend for a considerable way before I reached the 
top of this ridge of hills ; it is interspersed with many 
small eminences, shewing the state of the schistose 
strata, which here do not appear on the surface, it 
being cultivated in the manner just described ; but I 
observed their section on the sides of the road dowi> 
the long descent to Sequers bridge^ and I saw thein. 
inclining inwards in great disorder. In going dowrm 
this side pf the hill, I perceived that it terminated icx. 
a low valley, which I supposed to contain the course^ 
of the Erme ; but, when I came to the bottom, I 
found there only a rivulet. Here I met with another 
of the numerous instances of the difference of the 
strata on the opposite sides of vallies. I bad just 
descended a hill composed of sclustm ; and on tie 
other side of the rivulet I ascended a lower UU con- 
sisting of strata of lime-stone : in passing over tl^e lat- 
ter, 1 saw in several places quarries where thb stone 
is dug out, and burnt for lime on the spot, chiefly to 
be used as dressing for the lands. 

Cr 

845. It was near seven when- 1 arrived at Seqtiers 
bridge^ where Mr. Philips gave me a very obliging 
reception ; and when I had explained to him what 
were the objects of my research, he was so good as to 
walk out with me ioMnediately,, in. order to ^ve b^ 
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t previoiift idea of what I should have to observe 
more particularly the following day. The small 
river Erme arrives at Sequers btidge through large 
meadows evidently formed on the materials ^vhich 
have filled up the head of the gulph ; for they are 
absolutely horizontal, and are intersected with drains 
for the purpose of carrying off the waters during 
floods. This is not a simple bridge, but more pro- 
perly a causeway, with a large arch over the Erme 
itself, and several smaller ones over the ditches in 
the meadows, which extend five miles below the 
bridge ; and though the channel preserved through 
these by the river is not wide, the tides ascend almost 
as high as the bridge ; so that, for the security of the 
Daeadows, it has been necessary to border this channel 
'^ith embankments for a considerable way. Never-, 
theless, the sea has still a share in the inundations 
bere, because the high tides prevent the running off 
of the land-waters. It is not above a century since 
these meadows, being sufficiently raised by the sedi- 
ments of the tides and of the river to be no longer 
covered but by tiie spring-tides, were embanked, in 
order that their grass might be mown for hay. Thus 
on all coasts are found places, where the progress of 
the operations of natural causes on our continents, 
since their birth, is marked by dates \a hich afford a 
proof of their small antiquity. 

•846. The ridge of the calcareous hills arrives here 
from the N. E., after having passed by the viHagcs 
of Ugbojvugh and Ski/stone ; it is then continuc^d in 
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a south-westerly direction, always between hilb of 
schistusy till it arrives at Plymouth : in some parts, 
it is doable ; in others, on the contrary, it is inter- 
rupted ; for instance, the hill over which I had passed 
in my way to Sequer's bridge terminates, as a pro- 
montory, in the gulph of Ermemouth ; where its foot 
is now surrounded with n^eadows, because the valley 
that I had crossed between the schisHwA the &»e^ 
stone becomes much wider in its law^r part, which, 
having been, at the birth of the continents, below the 
level of the sea, formed at first a creek in the gulph, 
but has been since filled up, ar^d converted intomea-r 
dows ; however, either the water was there deeper 
than in other parts, or the sediments of the Ermdj 
during its inundations, have arrived there in less 
abundance ; for it is only within a few years thftt these 
ipeadqws have been embanked. 

•, 

Oct. %th. Mr. Philips took me in thfe^ morning toi 
see a quarry of his own, which is in a shiall anA 
nes^rly insulated hill behind his house. There t savi^ 
the section of ihQ strata of a lime-stone^ much resera— ^ 
bling the most ancient ^ec^^w^rj^ lime-stones ofth 
AlpSy which contain but very few marine bodies ; 
observed none in this stone. These strata are s 
much broken and disordered, that they can be dia — 
tinguished only by the parts where the masses ar 
easily separable ; and there they appear to inclin 
inwards, 
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847. Mr. Philips was so good as to procure two 
borses and a guide to go with me to MuiUicombc^ 
Bve miles distant, and thence to Plymouth. I set 
out at half past eight in the morning for the former 
place, where I had a ^commendation firom Mr. 
Short, to Mr. Lane, the clergyman of the parish, 
whom I fortunately found at home ; and he obligingly 
accompanied me to the nominal mouth of the Erme. 
This is a place very similar to Avefrmouth ; being the 
entrance of an original gulph, between two capes, of 
^hich the cape advancing on the eastern side, called 
^acon pointy is a great deal higher than that on the 
western, where we then were. The entrance of thb 
;ulph also has been almost entirely closed ; and here 
be cause common to all slips of land formed on the 
oasts, and before the entrances of gulphs, is mani* 
'Stly seen ; namely, a, sicbmarine bar of strata left 
t a higher level, at the time of the subsidence of the 
'esent bed of the sea. The tide was low; and on 
B outer side of this slip of land, which i^ within the 
Iph, I saw, at the level of the surface of the water, 
^dge of schisti, commencing on the eastern side, 
i extending so nearly across the gulph, that no 
^sage is left but for small vessels on the western 
^ ; and all the outer coast is bordered with so 
^y similar rocks, that it is very dangerous for the 
ps sailing in the bay, if a violent wind from the sea 
Idenly rises, which does not permit them to keep oflf 
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848- The slip of land formed within this galph is 
very wide : we went down on it, as it belongs to the 
Muddicombe side : its outer part consists only of pure 
Gea-sand, which the winds have raised in dunes ; and 
the tide being low, no water appeared within, but 
tliat of the small river : Mr. Lane shewed me the 
part where it was then fordable, and where I should 
have crossed it the day before, if Mr. Prideaux had 
not suppo3ed the tide to have already entered th< 
gulph ; but, as he had judged, I was very far fro 
regretting that I had taken such a circuit, on accouuC 
of the interesting objects which I had found m^ 
Sequel's bridge. The sediments of the Erme hav^ 
been mostly retained by the tides in the upper part 
of the gulph ; so that its lower part is filled up almost 
entirely by sea-sand ; and as soon as the tide has 
retreated, the whole space, as I learnt from Mr. Lane^ 
is firm enough to be trotted over on horseback. 
This is because no sensible quantity arrives here of 
the earthy particles brought down by the river j for 
which reason, though frequent attempts have beea 
made to form oyster-beds in this gulph, it has been 
found in^possible, notwithstanding there are some in 
the next gulph to the westward, that of the Yealm^ 
where the oysters are so fine, that they are cetrried 
to a considerable distance ; for there, the sediments of 
the river are very abundantly mingled with the aea^ 

849, Great numbers of salmon are caught in the 
fBStu?iry pf the ErmCi where tliey fojlpw the tide across 

the 
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the meadows, in quest of the fresh water ; they are 
taken in three different ways, as Mr. Lane explained 
to me, according to the breadth or situation of the 
different parts of the channel. In the narrowest 
passages is placed a large osier basket, in the form 
of a funnel, with its wider part turned towards the 
mouth of the cestuary, whence the salmon ascend ; on 
entering this basket, they are not stopped by the nar- 
roi^ part, the osiers there being loo^e ; but when tliey 
attempt to return down with the tide, tlie points of 
the osiers oppose an obstacle to them, and while they 
*re trying to find a way through these, they are en- 
closed, and taken with a net. In some widcir pas- 
sages, when the tide has already gone back to a cer- 
Wn point, a purge-net is stretched across, in which 
the salmon are caught in their return to the sea. 
Lastly, in passages of a different kind, an osier hur- 
dle, rising nearly to the height of the middle tide, i& 
fixed at the bottom of the channel ; the salmon pass 
over this, when they ascend with the flood ; but stay- 
ing above, as long as there is sufficient water, either 
to feed or to spawn on the bottom, they return too 
late to be able to pass again over the hurdle ; and 
•Jiere also they are taken with a net. 

850. Between this gulph of the ErmCy and that of 
tthe rivers Plym and TameVy lies the gulph of the 
Yealmy which I mentioned above, and which likewise 
it had been my intention to cross ; but Mr. Lane dis- 
suaded me from attempting tills, the road being veiy 
Uttle firequented; and boats of a proper size to carry 

oyer 



345 

over horses being seldom in the way : he therefore 
advised me rather to go up to the head of the gulpft 
and cross the river by the bridge at Yealmptoti; 
whence, he told me, it would not be worth my while 
t« make so great an angle as to follow the other side 
6f the gulph doT^n to Yealmmouthj because I should 
there find only, what I had already observed in all 
tiie gulphs on this coast, that it was in great part ie: 
filled up, which, indeed, I might see at Yealmpton ; t\ 
so that my best way would be to go from the latter 
place to Oristofiy and thence to cross over to Ply* 
month. He was so good as to press me to defer my Ik 
departure till the next day, because he expected to 
dinner an old acquaintance of mine, whom I should 
really have been very glad to meet, Mr. Bastard, 
one of the members for this county. But consider- 
ing how much ground I still had to go over before 
the end of the season proper for such excursions, I 
was sensible that the year was too far advanced to 
allow me to devote any time to my own pleasure ; 
thus I could only thank Mr. Lane for so kind an invi- 
tation, without being able to profit by it. 

851. I set out therefor^ firom Muddkombe fox 
Oristoriy at the distance of ten miles, going first t 
Ytalmpton over the hills. I never travelled on a roa 
which ascended' and descended more contiriuail}r, 
these hills having no regularity in their arrangement ^ 
semetimes they are insulated, sometimes they unit^ 
and form cq/nbes ; thus shewing, like all the others i n 
this part of the country, that inward disorder of tl>e 
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atUy which is concealed on the higher parts by the 
»e soil either in tillage or in pasture, but discovered 
the slopes where the sections appear. From the 
Is nearest to the course of the Yealm .and its gulph, 
ould see that the latter, as Mr. Lane had told me, 
m great part filled up : towards the head, it is divi- 
d into three branches, each of which receives a 
earn arriving from a different valley, the lowest 
rts of all th^se vallies having originally been eestua- 
s. At YealmptOTij I passed the principal strean^, 
aring the name of the Yealnij not on a simple bridge, 
t on a causeway with several arches, across mea^ 
ws formed on the mud with which the aestuary has 
en filled up. This causeway is at the distance of 
ir miles from the sea ; the meadows extend conside*- 
)ly lower ; and the tide being out, the rest of the 
iqe, as I had seen from the bills, was now entirely 
lupied with mud. It is there that the above-men- 
led oyster beds lie, because of the sediments de- 
ited in that part, during the inundations of the 
3e streams arriving there from a distance. After 
sing the Yealmpton meadows, I crossed the widest 
he promontories dividing the head of the gulph, 
^'hich is situated Mr. Bastard's seat at Kitley ; I 
1 passed, on a bridge, the second of the streams 
' enter the gulph ; and I saw the lower part of this 
lary likewise occupied by meadows. 

*5§l. We are now approaching a point where all 

phenomena will be of particular importance ; I 

LH that of the confluence of the twp rivers Plym 
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and Tamevy whence they flow on united to the sea ^ ^ /^^ 
spot to which Mr. Playfair expressly refers in sup- 
port of his hypothesis, tlmt there was once a '^dine 
** when the rivers ran upon a level as high as the ^n, 
" highest of the cliffs on the sea-shore ;** for he parti- 
cularly speaks of these rivers, as having '^ flowed on 
the level of Mount Edgecombe or of Staten 
heights f^' hills which border Plymouth sound 'm the 
part nearest the sea. I wish that, before Mr. Play- 
fair had formed his hypothesis, he had employed iii 
an attentive examination of this spot some portion of 
the time which I thought it necessary to devote to 
that purpose. In this case, he would surely have 
found it essential first to study the genera and sped&3 
of the strata around this gulph, witli their respectiv 
situations, in order to judge whether there was an 
necessity for attributing its existence to the unii 
actions of the waters of the land and of the sea ; 
next, to observe attentively the courses of the twi 
rivers, with the view of discovering whether they b 
really txcavated their bed. To this investigation 
gave all the time whicli it required ; and with regar 
to the first of these objects, some interesting phen 
mena presented themselves between Kit ley and Ori 
ton/ From Muddicombe to some way beyond tk^ 
first of these places, I had seen only bills compose</ 
of soft argillaceous schisti ; but, as I approacheit/ 
Oriston, I first observed those very hard quartzeous 
schisti, described, in §. 839? as lying under the argil- 
laceous, while here they are on the surface ; and thca 
I again met with the ridge of the lime-stone hills, 
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^hich coming from beyond Sequer's bridge, is cut off' 
by the gulph at Ovist oriy and afterwards again appears 
at the extremity of the promontory of Plymouth; 
where, having crossed over from Oriston, I arrived 
at three o'clock. 



853. Having considered Plymouth as the central 
point of many very important observations, I had 
taken all the precautions which I thought might be 
Necessary to secure myself against meeting with any 
^^stacle there. Commodore Sir Harry Neale 
iad given me a letter for Capttiin Fanshawe, com- 
missioner of the Dockyard; and from the Bishop of 
^^^Gter I had received one for Admiral Young, the 
P^**t-admiral, and another for Mh. Gandy, the 
"€y*^^^ of one of the parishes oi Plymouth. Oq 
^y^ arrival, I immediately called on the latter, who 
me that, besides the Bishop's recommendation, 
considered me as having a claim upon him, on 
cunt of his acquaintance with my brother at 
^tttr many years before ; he therefore received me 
c^y cordially, and both he and his sons were of 
iat assistance to me : I explained to him the nature 
^ the observations which I wished to make ; and he 
^^ii^toiediately did me a most essential service, by carry- 
/^^gme with him to call on Captain Martin of the 
^X)yal Navy, from whom I gained a first general idea 
kA the manner in which the Plym and the Tamer, are 
connected with the gulph of Plymouth; and a 
topographical plan of the latter, given to me by 
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this oiBcer; proved extremely useful to me in 
observations. 



Oct. 9tk. I employed the morning in taking my 
first survey of the place ; after which, Mr. Gand y 
accompanied me to the town of Dock^ explaining to 
me such objects as presented themselves in the way. 
Having delivered my letters to Admiral Y'oung and 
Commissioner Fanshawe, I informed them likewise 
what it t\^as that I wished to learn respecting the 
phenomena of the gulph, which they were so good as 
to describe to me with all requisite particulars. It is 
then from the exact information thus obtained from 
persons necessarily w^ell acquainted with the spot^ 
that I shall first give a general description of the 
gulph of Plymouth ; after which 1 shall relate my 
own detailed observations on the gulph itself, and on 
the circumjacent country. 

854. I shall begin by mentioning a fact (Jf great 
importance with respect to the question, whether tb 
two rivers have excavated this space, cutting thei: 
own channels by erosieii down, to the sea. This fac 
is, that Plymouth sounds which is the entrance of tb 
gulph from the sea, is not its deepest part, it bein 
here, at the utmost, eight fathom deep, and in man 
places not more than four or five ; while in the bran 
called the HamoazCy into which the Tamer enters 
the depth is in some parts seventeen fathom. Thi 
diflFerence results from a cause, well known, andi 
very contrary to Mr. Playfair's idea ; namely, that, 
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instead of excavating^ the waters of the land and of 
the sea have tended, and do still tend, to Jill up this 
original cavity. I have already shewn in $. 824, 
when speaking of the gulph of the Dart^ that rivers 
, cannot possibly excavate tlieir beds below the level 
of the sea ; because, as soon as their surface is lower- 
ed to this level, they cease to have any action on 
their bottom, since they no longer retain any decli* 
vity. How, therefore, can the little Tamer have ex- 
cavated an immense space, no less than seventeen 
fathom below this level ? That the re\'erse is the case^ 
namely, that the river has continually tetxied to fill 
up this space^ will appear in the course of myobser- 
vations. 



855. The sea, likewise, is continually tending to 

fill up the gulph. It is a fact very well known, that> 

^'hen the former is airitatcd without, the tide, which 

^ters by the sounds is not only troubled, but muddy ; 

'Jow, during the interval of rest, before the turning 

w the tide, the greater part of this mud is deposited 

^^ the widest part of the gulph, up to the entrance 

^f the eestuary of the Hamoaze, the middle of which, 

• ^^S situated between the influx of the sea on one 

^^^^> and that of the Tamer on the other, has remain- 

^^^ the deepest part of the gulph; the men of war 

^irig there moored to chains fixed on the bottom. 
If 

* Mrhen the tide is ascending, the direction of the 

^^s is siich as to impel and accumulate the water 

^^inst the exterior coast on the east, it produces the 

^^Oni^ng phenomenon called the Bore ; for it rushes 

suddenly 
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suddenly in with a great noise^ like a kind of moving 
hill, and is very dangerous, not only to boats, h^j 
even to small ships lying at anchor, which it some- 
times upsets. 

856. It is by the current of the descendiag tides, 
formed within the Hamoaze^ and impelling the sedi- 
ments of the Tamer into the creeks and to the borders 
of this long arm of the gulph, that a channel is kept 
open for ships ; the creeks into which this mud is 
thrown are the extremities of lateral vales, originally 
below the level of the sea. They might all be now 
converted into meadows, iftheir entrance were closed 
against the high tides, which has been done in some 
places ; but the Admiralty put a stop to this process, 
because, were the volume of the retiring water to be 
thils diminished its current would become too weak 
to reach the bottom in the middle part of the 
ffamoaze. The case is the same with the CatwateTf 
another arm of the gulph, which is entered by the ' 
Pli/m ; but this is of little importance, and the enclo- 
sure of such spaces in it as can be converted iqto 
m^dows is not prohibited, as will appear from n^ 
observations. The Hamoaze is separated from the 
Catwater by a promontory, which advances inta^ 
the gulph, and on the extremity of which is built the' 
town of Plymouth. 

857. From the above general account of the effect 
of the waters in this gulph,^ it very evidently appears 
that its excavation cannot have been their work; 

whicb 
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bich will . be confirmed by the description of thf 
wis of both the rivers before they arrive in it 
lut besides this, the ti'ue cause of its existence, 
amely, the subsidence of the strata^ is rendered 
anifest by phenomena the most characteristic^ a9 
ell of that event itself, as of the still greater catas. 
'ophes with which it was attended. With respect 
> the subsidence, it is shewn by large masses of the 
mken strata remaining higher than the rest, and 
rming islands, together with a multitude of rocks 
vel with the surface of the water. Two of these 
evated masses of considerable size are within the 
ilph, where they are surrounded with low rocks, as 
the case with all its shores ; one of them is S^. 
Hcholas's isUmdy near the middle of the sound ; the 
her is Mount Batton^ at the entrance of the Cat^ 
ater, which has been united with the coast by an 
ihinus composed of sand and gravel, a direct proof 
lat it could not have been separated thence by the 
ition of the waters. A proof of the same kind is 
Forded by many insulated rocks under the water ; 
hich have been so far from suffering any erosion, 
at they have detained the sand brought into the 
iph, and have thus occasioned the formation of 
ftd-banks. With respect to monuments of the 
rious catastrophes of the strata which accompa- 
5d the subsidence of the large mass, it will appear 
niy description of the hills surrounding the gulph, 
it, within a space of inconsiderable extent, these 
Ur,- together with the rocks which rise to the surface 
the water at their foot, consist, some of Ume-stoifi^ 
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some of schi^uSf and some of pot*phyry. This,. / 
should tliink, might suffice to convince Mr. Playfiur 
that he observed this place too superficially ; but it 
was of such importance to leave no room for doubt 
on the subject, that I devoted several days to the 
investigation of the details, of which I shall now give 
an account 

857* a. I have said that, tlic day after my arrival, 
Mr. Gandy was so good as to accompany me to the 
town of Dock ; and the following were the observa- 
tions which I made in the excursion. Between P/y- 
mouth and tliat town, another has been built withm 
these few years, on a hill between two creeks com- 
municating witii ^tlie Hoinoazey and both filled up. 
A house called Stone-home has given its name to this 
third town ; which has been so much, indreased, u. 
ivell as that of Dock\ that, , on account of the 
multitude of carriages passing between them and 
Plymouth it has been necessary to soften the 
slopes tow ards the first creek ; and this being 
too wide to be crossed by a simple bridge, a cause- 
way has been made over it. Now for this purpose 
as Mr. Gandy told me, it was requisite first to bring 
here an immense quantity of large blocks of stooe^ 
and to continue for a long time to load tliese with 
fresh blocks, till their own weight had sunk thes» 
through the mud, down to the bottom ; notwith- 
standing which he made me remark that the caasar 
way, since it has been built, has sunk in the middki 
altI)ough^ ia order to prevcuiti tjbie aoiteoing of the 
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lud by the influx of the tides, tlie entrance of th« 
reek has been, closed by an embankment, and the 
pace t^ithin has thus been converted into pastures. 
!lie next ^reek, being narrower, is crossed by a 
ridge: it has not been enclosed like the former^ 
ecause^ at its most remote extremity, there is ^tide*^ 
ully of the kind elsewhere described. The tide 
eing out when we passed over this bridge, the whoW 
reek was dry ; 1 saw in it only the rill formed by 
liat portion of the water of the high tide which had 
een retained in the mill-pond* When I came to 
be dock-yard, Commissioner Fanshawe, who was so 
;ood as to shew me several parts of it, acquainted me 
nth a very interesting circumstance. The extre- 
oity of the promontory separating the Catwattr^ or 
Qouth of the Plym^ from the Hamaaze^ into which 
he Tamer enters, consists of lime-stoney and is the 
»d of the ridge of hills of that kind coming down 
rom beyond Sequer^s bridge to Oriston^ where it is 
nterrupted by the Catwater : the rest of the promon- 
ory above, and the succeeding hills^ are of schisttcs* 
xi describing my road the following day, I shall 
hew, that, on the Catwater side, these two kinds of 
trata are separated by a combe ; but they are agdin 
inited on the Hamoaze side, where the dock'-yard is 
ituated. Commissioner Fanshawe here led me t6 % 
asin, hollowed out, some years ago, in the foot of 
le hill^ down to the level of low water, in which is 
opt the timber for the masts ; the water being re^ 
^ined in it by a sluice. Now in sinking this basin, 
hen the superficial hibbbh had been cteared away, 
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ftnd the strata beneath it w^re discov^^, tliose of I 
the sc/ustS, mwch inclined, were foiuid resting a^ii»e i'^-^' ^ 
those .of the lime-stoiK : the line of tlieir junction mas ^^- ^['^ 
across the basin, but tl^e uiuddiiicss of the watPT 
xvbuld not allow me to see it ; and on tlie outside, it 
is still concealed by the rubbish. All these stratn 
are inclined towards the space now occupied byth«^ 
gulphj where those of lime-stofie^ manifestly formed 
on the sckisti, have sunk, no parts of them remaJDing 
above the level of the water but St. Nicholases islandy 
and an insulated mount on the other side of tiie 
tgulph, which I shall have occasion to describe. 
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Oct, 1 Oth. I took an one-horse chaise with a guide,, 
for the purpose of observing the rivers Plifm and 
Tmmr above the places where they arrive at the 
level of the sea, the former entering the Catwaterr 
and the latter, the Ilamoazc. 

iio8. I set out from P/jf month at eleven in the 
inorning; and taking at fnst the road along the top 
pf the promontory, leading to Tavistock^ (which 
stands at the foot of Dartmoor^ I came to the place 
called Nackershole bridge^ whence begin two large 
combes^ one sloping down on tlie west, towards the 
Ilamoazc, and the other on the east, towards the 
Catxcater ; I descended the latter of tliese. Ts o 
streams but rhulets either flow, or ever can havC'' 
flowed, in the combes, as I have already explained ; 
Ifcnd if there be even so much as a rivulet, it proceeds 
iVQui the springs which issue frpm their sides^ whet'^ 
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sections of the strata have been formed by the subsi' 
dencc that has produced the cavity. In the combe' 
that I descended, thiere t\'as a rivalet, which after-* 
wards crossed a mcadovv formed on the soil filling up 
the lower part, originally a creek in the Catwater. 
saw men then at work on a causeway intended ta 
pass in front of this creek and another nearer JP^- 
tfwuth, serving as a road from that place to the bridge 
across the P/y7w, without passing over the hill, and* 
at the same time as an embankment to secure the 
meadows of both the creeks against tlie influx of the 
tides. ' 



. 859. I saw scliisfi on both the sid^ oitht eonibi 

^hich I descended ; but that nearer Plyfntmth has 

them only on the side forming its separation firom the 

preceding, the opposite side being composed of lime^ 

^ione\ which extends on to the extremity of the pro- 

'^ontory. These two kinds of strata are here sepa- 

.^ted by the whole space of the combe ; but towards 

'ts top they unite, their junction, as I have already 

^^id, appearing in the dock-yard, on the other side of 

^^ promontory. The sckisti beginning here, which 

*^^ frequently associated with strata of ^^m^j and 

'Xtend northward towards Dartmoor^ and westward 

^*o Cormcall^ are those that contain veins of tin and , 

* copper. It is by their subsidence that the valley 

* the Plym and the Catxvdter have been formed ; 
^<1 the following is a proof of this subsidence. The 
^^ttbm of this' whole arm of the gulph is corer^ 
^'ith the sediriients of the tideis and of the Pli/m^ to 
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a very great depth. Now it having appeared, froi^ 
\Bome indications on the sides, that a vein passe(] 
across this acstuary, the botton) was explored in search 
of it My guide shewed me a circular dam cont 
stracted near the ipiddle of the space, which, as the 
tide was oqt, 1 saw covered with mud ; and he gave 
me this explanation of its use. This dam^ r^sem^ 
bling a wall round the mputh of a well, was founded 
6n a basis of sphistus, and built up in such a msjiner 
4s to prevent the high tides from entering the ^nclosc4 
space, in which the adventurers suqIc, tp find the 
vein ; it was actually found, and for some time fol- 
lo>ved ; but it has been since abandoned, not proving 
rich enough to pay the expense of working it This 
part of the vein musf;, it is eyideot, haye subsided 
with the strata, 

. 560. The head pf this aestuary, or extreiiiity of 
the valley through which the Plym arrives, consist 
of meadows to a great extent : thirty years ago, they 
were still inundated by the high tides ; and it is only 
since that time that thjey have been protected by an 
embankment. Now here a judgement may bq; 
formed of this rivery supposed by Mr. Playfair to 
have contributed to the excavation of the gulfh of 
J^bftnouth after having flowed at the height of Mount 
EdgcctmbCy which borders the coast : formerly }t wai 
forded at Jow water below the loneadows ; but i^ tumr 
pike rpaJ aow passing that ivay from Plymouth to 
yhtness aufid E^reter, n bridge ha^ been built iher» 
iS^lled J>lm bridge, situated near pne of the entrance} 
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«f Lord Borrin'gdon's park ; on going into which, I 
beheld a large vale, originally forming a branch of 
the ffistuary of the CativatCTy and communicating 
with it a little below the spot where the bridge is 
now placed ; but the whole space, having been en- 
closed with an embankment, is now converted into 
very good meadow land. Since the time when I 
made these observations. Lord Borringdon has en- 
closed a large creek in the Catwater^ of which I shall 
have occasion to speak in a subsequent journey. 

861. Having returned over the bridge of the 
Plym^ I proceeded westward, in order to observe 
^t Tamer; and passing by the village oi Jwnp^ I 
arrived on the hills which sepamte the two rivers, 
Bind went on some way in the Tavistock road. My 
|uide told me, thcit the small river Tavy^ according 
to the state of the tide, might be crossed by two dif- 
ferent roads ; one leading to a point where this stream 
s fbrdable at low water, near its junction with the 
Famer ; the other to a higher part of its course, where 
liere is a bridge over it called Denham bridge ; but 
le said that, before we determined between these 
■oads, we might see the state of the tide by going into 
be park at Mai^stmo^ towards which we therefore 
>roceeded« 

•" ■ , . 

'/86s. The^mmit of these jhills is of great extent 

x>wards the east; and in passing along it, I observed 

i phenomenon, very common xm high grounds, but 

nroper tq be mentioQ^d here, -qo OQcbunt of its rela- 
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tion to the question whether 7*ivej^s have excavated 
the vallies wherein we now see them flow. In the 
upper part of these hills, are some inflexions aflbrdmg 
a passage to brooks, which fall into the Tamer j and 
are as considemble as many others that run in very 
deep vallies ; why then have not vallits been hoUowecl 
cut by them ? They have flowed as long a time as the 
Twot/j and the Tatner, and all the small streams 
which we now see flowing in *oalUcs ; that is to say, 
ever since the birth of the continents. This is there- 
fore a strong proof, in addition to so many others as 
I shall continue to adduce, that running waters 
have only followed the original intersections of the 
ground. 

863. As I was here approaching the large eminent- 
cies of Dartmoor J I again met with tlie phenomenon 
which I deifcribed (§.788,) on Furzkigh hiily near 
Bovey Tracey. Though th^ hills consist of sckistu^ 
»nd gneiss, \ began to observe blocks oi granite 
lying on them ; and it will be seen that these blocks 
are as unequally. siiattered here, as they are.in J/fcib* 
lenburg and Holsiem, the countries described in tlu^ 
precedinfg volume. In many places, I tsaw thfe 
ground broken up in quest of veins ^ cmd: my guids^ 
shewed me a spot at a small distance, where one had 
been found and followed for some time, but bad 
aften/* ards been abandoned, like that in the Catwater', 
because the product did not equal the expense, *I 
(shall describe, in the sequel, the mode of carrying on 

thiiJ search, W^ entered the park of Marystofw^ aod 
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*nt to tlie edge of some high ground, whence I saw 
o a^stuaries of equal size, fomiing continuations of 
G Hainoaze; the nearest of these was the lower 
rt of a combe^ from Avhich only a brook proceeded ; 
the other flowed the Tavy^ arriving from Dof^t^ 
M)7\ These aestuaries, in the upper part between 
e ridaes of the hills where the sediujents of the 
les are chiefly deposited, were covered with.grass^ 
id still dry ; but the tide had already reached the 
wer part, in which they unite, and along which the 
ad passes ; we were therefore obliged to return to 
e high road, in order to go round by Den/tarn 

r 

864. This road crosses the highest part of this 
is, which is covered with heatli, except hj^we 
ices foiTOing downs ; and yet I saw on it a quantity 
blocks of quartZj gneiss^ and granite. After a 
g descent, at first gradual, but at last very steep, 
came to the bridge, built in a part where the hills, 
broaching each other, leave under it a very, narrow 
usm, into which the river descends with great rapi- 
er ; below this it flows through . meadows fom^ 
^liin its doititary^ at present bordered with an em- 
^ment. to exelude the high tides. There ii3 no 
^ this wuy ■ down to the Tamer ; therefore, after 
>ssing the bridge, we passed several ridges erf hills, 
which, in various places, I saw the summit form- 
.by the > section of the schistose strata inclined 
»rards the' valley of the Tamer ^ and rising here and 
ere io rocks. ^Proceeding. thusy we reached the 

upper 



mark, that the masses of stone 'which arc found on 
80me parts of the beds of rivers issuing from mouA-» 
tainous regions, as here from Dartmoor^ could not, 
but in consequence of very superficial observations, 
have been considered as brought down by those 
rivers. For if, after we have observed these btocki 
in sonie parts of the bed of a river, we follow its 
course, we come to parts where there are none, and 
again to others, where we find them in great abun- 
dance / a case of which many examples will appear 
in these travels, and which could not occur, if these 
masses had been brought down by the stream. And 
farther, it is very evident from the aspect of the hiib 
bordering the vallies, where also these blocks abound 
in some parts much more than in others, that we are 
to ascribe their beintr found on the beds of rivers to 
the same cause which lias disseminated them on the 
heights. A little below the place w^hcre tlie Tcpcf 
thus flows among blocks, its course has been barred, 
for the purpose of raising its waters, and leading a 
part of them, or even the whole in times of drought, 
by a channel which is cut on one side of the valley^ 
and carries them to some mills. 



869. I next crossed some low hills of *cAw/w^ inter- 
mixed \^ith grey xcackc, ov dim- stone, and then as- 
cended the high ground covered with turf, called 
lioborcKg/i doxais, over which I had passed the pre* 
cedhig d«y. Some time before I came to the gate of 
Mari/fitoxc park, I saw at a little distance, in an in- 
flection of the upper part of tfie hill, an insulated 

rock, 
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tock ; and going towards this, I found it to be of con* 
ocbable length and height, and to consist of strata 
dgneUs, inclined towards the road from which I 
bul perceived it ; and farther on, in the same direc* 
tioD with the length of this rock, I saw a succession 
of points of the same stone rising above the turf^ 
odiers being also scattered near these : this is the only 
put of the hill where any rocks appear ; and they 
ire here, because this mass of strata sunk less than 
fte rest in their common catastrophe, when they be- 
came inclined towards that part where the greatest 
lubsidence taking place produced the vall^ of the 
^amer^ and the Jlamoaze : and another symptmn of 
^6$ catastrophe is, that, in every cavity or inflexion 
lower than Uie upper part of the hill, the soil i$ 
ttiarshy, and springs issue from it; which shews 
ftat, below the loose soil, there are sections of the 
^ata. 

870. On this road, I a^dn saw the ground opened 
in manyplaces, for the dbcoveryof %;eiW; and I learnt 
from my guide, on this o(:casion, what I found after* 
wards in Cornwall^ to be the general custom of the 
:ountry* The veins belong to the lord of tiie manor ia 
which they are found; but it is seldom the lord himself 
who explores them, this being undertaken by miners 
irho are called adventurers^ and who, understandingthe 
Aterior appearances which indicate veins^ obtain his 
>ermission to dig in search of them at their own ex- 
[)ense, and often on condition that they shall fill up 
iie cavities and level the surface, if they find nothing. 
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If they actually find a xiein, the next condition is, 
that tliey shall be at the whole expense of working it, 
and give to the lord of the manor a certain portion 
of the pure ore which they shall take out of the 
mine. This portion is called the disk ; it is commonly 
a tenth ; but, if the vein is unpromising, less is accept- 
ed, while^ if it is expected to prove very productive, 
more is demanded. Lastly, if the object appears of 
sufficient importance to require tlie whole machinery 
of pumps and engines, and to employ a great number 
of nainers, these expenses being too heavy for the first 
adventurers^ tiiey associate others with them, dividing 
the mine into shares, which are bought and sold, and 
of which a part is often taken by the lord of tht 
manor himself, who thus beccraes an adoenttirer 
also, 

• ' i' ' 

87 1 . I reached Plymouth at noon ; and calling on 
Mr. Gs^ndy, to give him an account of my excursion, 
I projectea ^tiother for the following day, when I 
proposed to take a boat to visit a part of the borders 
of the gulph, going afterwards to Mount Edgecombe, 
arid thence following the hull which borders the exte- 
rior coast as far as the cape of Rome head, at tfie 
entrance of the Sound. On my mentioning this plan, 
Mr. Gandy*s eldest son, a clergyman likewise, very 
obligingly offered to accompany me ; and one of his 
brothers, still very young, but full of ardour, desired 
|o be also of the party. 
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Oct. 1 Qth. We took a boat at ten o'clock in tht 
port of Plymouth f which is situated in a cove at the 
extremity of the promontory of lime-stone advancing 
into the gulph. This port is sheltered from the 
waves by two piers, and between these lies its en^* 
trance. 

872. The extremity of this promontory, as well on 
its summit as in its section towards the gulph, evident- 
ly appears to owe its form entirely to tlie catastrophes 
of the strata. Between Plymouth cove, and the 
creek on the west called Mill- bay ^ there is, on the 
borders of the gulph, a mount which is united with 
'the land behind, but rises considerably above it, and 
cannot have been cut into this shape by any exterior 
cause. The citadel of Plymouth stands on the 
eastern extremity of this mount, which is called the 
JSdai and is steep on the side towards the gulpb^ 
where it is bordered with rocks rising to the surface 
of the water : these were uncovered when we were 
on the spot, aad we saw them present the upper 
sections of the lime-stone strata^ which, in the subsi- 
dence that produced the gulph, remained higher than 
the rest, dipping towards the vacant space : in the 
Elementary treatise, I have given instances of the 
same phenomenon, around the lakes of the Alps and 
of the Jura. Between Mill bay, and the creek pre- 
ceding the docks on the west, rise two other mounts 
nearly insulated : in the interval betwixt these, on the 
§ide next the gulph, is a space called Fire-stone bay ; 
and here ako^ along the shore, there are low rocks in 
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the water, surrCHinded in part with the mud which ^^ 
tending to fill up this little bay. The eminence c^^ 
the west is called DeoiPs point ; and hence proceec^S' 
ing to the promontory of the docky ard,« we arrived 
a cape called Old Gun-xoharf^ where we left our boa 
and crossed the gulph in a passage-boat ; landing 
a point on which is an obelisk belongingto the ground 
at Mount Edgecombe. 



It 




873, This is the deepest part of the gulph ; 
cause, being confined between the Devil's point an^ W 
the cape of Mount Edgecombe^ the current of tlm.-^ 
tides, which descends from the Hamoaze and iik^ 
creeks, being more rapid in this part, called Crlfnh£e 
passage^ carries down with it the sand brought up Y>y 
tiie ascending tides ; thus, for a considerable wa}-, tkm^ 
depth continues to be seventeen fathom. Theaoutb- 
em side of the gulph, on which we were now arrived, 
demanded an attentive observation, because of M r^ 
Playfiiir's idea that the Tamer formerly flowed ove^ 
Mount Edgecombe; I was therefore particularl; 
stniek at finding here one of the most evident proofs 
that the gulph had been produced by the catastrophe 
of the strata, before this river had begu& to ilow. 
mass of the same Hme-stone strata, whieh, on 
other side, compose the Devirs point, form on tbr 
side a mount, completely insulated^ and abruptly cf^ 1 
down towards the gulph, its strata descending in tb^ 
opposite direction, and plunging under oth^ soik: it 
is on the summit of this mount that the obelisk ii I ^r 
placed. This is the only mass of the lime-stm |& 
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^r^nia on the southern side ; while on the northern, 
all the capes which I have just described, togeth^ 
with St. Nicholas'^ island in the middle of the gulph, 
are composed of this stone ; and it will be seen, by 
the mixture of the strata on this southern side, which 
separates the gulph from the open sea, in the part 
called JVitmnd hay^ to what astonishing catastrophes 
they were subjected at the formation of the gulph^ 
and even of the present hcd of the sm; both having 
evidently been effects of subsideme. 

S73. a. Under the mount of the obelisk, there is a 
?ery wide beach, extending, to some distance east- 
wc^rd; on this there is an inn, where we took a chaise, 
ia^ order to go over the heights to Rame head. We 
aaciended the hill, and followed the enclosure of Lord 
Mount Edgecombe's park along the brow of this 
faHl, which is considerably higher than any of the 
otber grounds bordering the Hamoazt on the western 
^i^e. Mr, Gandy informed me that the word Oaze^ 
"•^Wch is pecular to this gulph, but might seem to ori- 
iP^ate in the Egyptian Oam^ here signifies a grassy 
^pace, alternately covered and abandoned by the 
'^cies. Spaces of this kind extend along all the 
^i^ders of the Hamoazt and its ci'eeks, to above 
^Itaskj where its depth in the middle is still eight 
^^ nine fathom ; but beyond this, up to the head of 
^^ aestuary, the depth diminishes, the oazes approach 
^ach other, and at last are united, leaving only the 
narrow channel ah eady mentioned for the Tamer ; 
thb being the part w here the sediments of the river, 
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during floods, have been chiefly accumulated. Tim ^ 
first of the creeks of the Hafnoaze on. the wester :*^ 
side, above the narrow part by Crimble passage^ W- & 
an oaze which extends nearly half M'ay across tlL 
promontory separating the giilph from JVitsand bay 
and we saw the greatest part of it dry. This is calle 
Milbrook creeks from a brook entering its upper ex: 
tremity, and raised by a dam, for the use of ti mil 
A long slip of land, very low, and covered with tu 
at the extremity of which is the Tillage oi South dm 
separates Milbrook creek from the following one o 
the same side, called St. Johns oazCy and also S\ 
^John's lakcy because it contains a space resenibling ^i 
lake. Another promontory, which has at its extremit-3 
a village named Tor point, separates St. John's oas^^ 
from another creek farther up in the Hamoaze. Bot*^ 
sides of this gulph are equally intersected by ci'eel-^ 
of the saiiie kind, formed by the lower parts of thm« 
combes sloping down to its borders. In the Catwat^r 
likewise the word Oaze is used in the same sense, 

874. This description of the inner part of thB.e 
gulph of Plymouth^ considered with respect to tfcae 
effects of the waters of the land and of the sea, tfrnrmi- 
fests a very important circumstance, which Mr. Pljty- 
fair's hypothesis tends to set aside. If these waters 
had indeed excavated the gulph, together with thf 
combes and rallies coming down to it, the ages that 
have elapsed since the birth of the continents must be 
reckoned by thousands ; and this is in fact what the 
system which he defends would require. But this 

Qperatioa 
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deration is chimerical : in studying the situation of 
le strata, we perceive, at tlie first glance, that their 
itastrophjes have produced these intersections of the 
irface ; and w^ith regard to the effects of the iqaters 
: the land and of the sea, it is evident that, since 
le continent has existed, those waters neither have * 
id, nor ever can have, any other effect than to ^U 
^ all these cavities. Now this affords us a chrono- 
eter which perfectly agrees with all others belonging 
> the coasts. At the extremity of the Havioaze and 
? the Catzvater, in all their creeks, and on their 
orders, we see the whole effect of these operations^ 
le rate of their progress, and their causes; and every 
>server, who shall fix his attention on these circum- 
Binces, must find, an impossibility of supposing 
em to have commenced at the distance pf a very 
eat number of ages, 

875. We continued to follow the enclosure of the 
rk of Mount Edgecombe, till we came to the highest 
rt of the hill, Ivhence we turned to the east, towards 
^ village of Maker. I remarked, as we passed 
>i>g, that the exterior soil consisted of a coarse red 
r^d, the nature of which I did not comprehend ; 
t having quitted the chaise, in order to descend, by 
i^ery steep path, to Cawsatid bay within the Sound^ 
law strata of red porphyry abruptly cut off toward3 
3 latter ; and by (;he decomposition of this porphyry 
5 sand is produced* On the border of Cawsand 
y are two villages, near each other, yet situated in 
'Q different counties. The path led u$ down to the 

first 
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first of these, called Kingsand, or Kingston, which 
belongs, with Maker and Mount Edgecombe^ to 
Devonshire ; while, excepting this insulated spot, the 
rest of the promontory, terminated by Rome head to 
the south, is in Cornwall^ together with all the western 
shore of the Hamoaze ; that ftstuary, and the Tamer 
which flows into it on the north, forming bs I have 
said, the boundary of the two counties nearly from 
north to south. The southern part of Cawsimd bay 
belongs likewise to Cormvall, as well as the village of 
Cawsandy whence the bay derives its name. A vale, 
with a brook flowing through it, terminates here, and 
forms the division of the counties in the bay, wherein 
is found a phenomenon, which, at the same time 
that it will render evident how little foundation there 
18 for the supposition that running waters have exca* 
vated the yallies, will shew to what astonishing revo* 
lutions the ^/r^^^z were subjected, at the epoch when 
the gulph was formed by their subsidence. 

876. I have said that, in descending to Kingsand^ 
I saw the strata of a red porphyry abruptly cut off 
'^ towards the gulph. This first part of the coast is 
bordered by large rocks of this porphyry, extending 
even below the water, into which their strata dip. 
In front of the vale separating the two combes, there 
are no rocks, either on the coast or in the sea; but 
they begin again beyond this, in firont of the village of 
Cawsand; where, at so small a distance from the 
former, I was not a little surprized to find rocks of 
quartzeous micaceous sckistus, the strata of which 

dip 
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i&ip into the sea, like those of the porphyry rocks. 

Here then we have the same kind of monument of 

the formation of the gulph by subsidcnccy as we see 

in the strata of lime-stone^ on the opposite side; 

for these masses of strata clearly point out, by their 

inclinatiou, the place where those have sunk which 

were originally united with them. But besides, what 

fitran^ angular motions and dislocations must have 

been undergone by these strata, once assuredly 

placed one over another! For here, within a space 

of little extent, (the breadth, merely, of the gulph,) 

we find strata of lime-stoney of argillaceous and 

micaceous schistic and of porphyry , all brought bj 

these catastrophes to the same level. 

877. In the *oale whence issues the brook at the 
bottom of which the porphyry meets the schistus, I 
could not discern the line of their junction, because 
of the small gravel covering the bed of the brook ; 
but I was struck with the beauty of the sckistus, in 
the part washed by it on the eastern side ; it was 
like that of the Bolt-taily (§§ 834, and 835,) shining 
with the most vivid green wherever it reflected the 
li^t I have said that there are no rocks in the 
water before the extremity of this vale, where the sea 
is very deep ; however the waves bring up from the 
bottom some small gravel, forming a beach very in* 
teresting on account of the variety and beauty of its 
colours, especially in the parts washed by the waves ; 
H is composed of several species oi primordial stones^ 
fbe strata of which do not externally appear, but 

must 
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must have been broken and triturated below the 
level of the present sea, at the formation of ite 
bed. 

S78. Our chaise had waited for us on the hill be- 
yond this bay; to meet it, we ascended on t\Lm 
schistose side, and arrived at the village of Rmrm^. 
churchy which stands on an elqvated spot. Her^ 
we again left the chaise, on account of a long aik ^ 
rapid descent down to a part of the promontory coicra 
manded also on the southern side by its extremis 
called Rame head. This part is so narrow, th^i 
when we stood in the middle of its breadth, we sa.^ 
beneath us \h^ Sound on the north, ^wAJVitsand bayoj\ 
the south. The prospect on the latter side is very in- 
teresting, on account not only of its beauty and extend 
but of its geological importance. Advancing as far as 
was possible along the edge of the isthmus on thatsid^ 
we sawthe whole coast, which is very abrupt, dissected 
by the projections of the masses of strata dipping 
into the sea, w^here they form, by their planes rising 
into pyramids, the same effect as is produced by 
the Needles of primordial strata around Mont Blanc. 
The sea is very deep before this part of the promon-? 
tory, which forms the eastern side of JVitsand bay ; 
hence, though rough at that time, it wa9 very clear ; 
and this permitted us to follow with our eyes, to a 
great distance, tlie summits of the sunken micaceous 
schisti forming rocks under the water : while, in the 
western part of the same bay, where the rocky coast 
coatinues, we ^aw along its foot a very wide sandy 

strand, 
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trand, extending, as Mr. Gandy told me, beneathf 
16 water, with very little declivity. This cha- 
icterizes the subsidence which produced the present 
ed of the sea, a subsidence more considerable in 
ie eastern part of the bay, than farther to the west- 
ard ; and ,it is, at the same time, very contrary to 
'r. Play fair's idea, (p. 370,) that wheii the Tamer 
d the Plj/m flowed, as he supposes at the height 
Mount EdgecGvibey the coast advanced many miles 
yond its present line. How could the sea have 
cavated below its own level, so much as it ought to 
ve done on the eastern side of this bay to have ac- 
ired there such a depth ? How can it be supposed 
the contrary, to have demolished the coast farther 
the westward, when it has raised a very wide strand 
■ainst that coast ? How could effects so opposite to 
ch other have been produced within so narrow a 
>ace ? 

879. From this Uow isthmus, we ascended the 

ame head, an eminence which is cut down abruptly 

: the extremity of the promontory, and of which 

e grassy slope towards the isthmus is so rapid, 

at, were it not for the edges of the schistose strata 

jing above the turf, it would be nearly impossible 

climb up to an ancient castle placed on the sum- 

itw Rocks are formed also along the slope by these 

pping strata ; on examining which, I saw them, 

the lower part, descending towards the extremity 

the promontory; higher up, near the summit^ 

ey become vertical | aticl in the abrupt side of this 

8 extremity. 
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extremity, they have the contrary inclination, and 
xise towards tht sea. By these various inclinations 
of the strata in. their subsidence, wl)en the bed of 
the sea was formed, their different species have been 
brou^t to view at the surface : it has been seen that 
they are quart zeom and micaceous in Cawsand bay; 
but by degrees they assume an argillaceous nature, 
and at Rome head is found the slate proper for 
roof. 

880. From this elevated point, the Eddy-stone is 
seen in the sea to the southward, at the distance of 
twelve miles from the shore. This rock is a mass 
of the sunken strata which has remained at a higher 
level than the rest, like the rocks near the coasts, 
and the larger masses forming islands^ aa already 
ijescribed. There have been light-houses on the 
Eddy 'Stone for a great length of timo.; but they were 
formerly in danger of being thrown down by storms, 
and those who had the care of them were thus ex- 
posed to ^raat risks, until Mr. Smeaton, an en- 
gineer, and al$o a distinguished experimental phi- 
losopher, constructed the very solid edifice at pre- 
sent standing there. I shall have occasion, in a fu- 
ture journey, to mention whence the lime-stone was 
taken to make lime for the mortar of this building; 
which will be found another very interesting geolo- 
^cal fact 

881. Here ended my observations on the gulph of 
J^lymauth and its vicinity^ as I remarked nothmg 

farther 
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farther on our return. I could wish that as I fol- 
lowed Mr. Playfair hither expressly to examiiie 
very attentively the ideas .which he had formed here, 
so he, with the same view, would revisit this spot, 
and those that I shall describe on the same coast in a 
future journey ; for it is only by verifications <rf this 
kind that truth can be ascertained. As I intended 
to quit Plymouth early the next momingi I took 
leave that evening of the persons from whom I had 
obtained so much information and assistance, and 
particularly of the family of Mr* Gandy wiiose 
friendly reception of me I shall always recollect with 
gratitude ; however I left them with the hope of 
seeing them again the following year* 

Oct. i ith, I set out from Plytnoutk at sue in the 
morning iox Exeter^ the distance being Ibrty-tiiree 
milea^ I found the road very interesting, as it 
crosses, at a distance from the sea, the rivers of 
tvhich I have described the mouths ; but I shall defier 
speaking of it more particularly, until, in my next 
year s travels, I shall have visited Dartmoor^ where 
all these rivers have their origin* 

882. After leaving Plymauthy I crossed the Plym 
on the bridge already mentioned, situated at the ex- 
tremity of its lEstuary, the Cattvater. ' I next 
passed the small river Yealm by Mill-bridge ; 
and then, at IvybridgCy I crossed the ErmCy a river 
equally small, there presenting a picturesque scene^ 
as it breaks and foams among large blocks of 

granite^ 



582 

granite, with which all these law hills, though co ti. 
sisting of schistus and dun-stone^ are covered. Aft_ ^^ 
this, I passed,' at Brents the little river Avert; the^u^ 
. in different vales, two branches of the Dart ; a^r^d 
lastly, arriving in the extensive low space alrea^ijy 
mentioned, called Bovey heath, leading to Ckudkig^Ji^ 
I there crossed two branches of the Teign. ^\\ 
these rivers rise in Dartmoor, as I shall h6r^ftcr 
more fully describe. 

883. I have said that Chudteigh rock, which forms 
part of a calcareous hill extending southwards, here 
.advances near the; hills. of sthistus; and it will be 
seen in my second journey in this county, that the 
latter hills are continued above Exeter. But it is 
notriby thiB plieiiomenon alone, that the disolrderof 
'^ strata /v& here manifested: before I reached 
Matter, I crossed IheyHaldon hills, the high parts of 
"which consist of strata oi sand and sandstone con- 
laiiiirig marine bodies ;. and these are on both ^des 
bordered by low hills composed of the. redstrata. 
Tht Haldon kills, though separated from those of 
Blackdown by the large valley of Exeter, and several 
ridges of hills with red strata, present the same phe- 
nomenon which Mr. Playfaii- observed on the Black- 
dmvn hills, namely, a great quantity of scattered 
Jlints', but Its that gentleman s hypothesis with regard 
to these flints occupied me, on account of its great 
geological importance, in several subsequent jour- 
peysi I shall not yet enter on tha,t subject. 

884. Whet^ 
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J84. When I came to the brow of the Haldon 
s, commanding a view of Exeter and the sur- 
nding scenery, I was much struck with the beauty 
the prospect, to which, indeed, the season of the 
r contributed. The soil of the fields newly 
ughed being of a bright red, it formed an agreea- 
contrast with the lively green of those interspersed 
ODg them, where the corn had already sprung up : 
the compartments of this kind of chequer-work were 
dered with trees in hedge-rows, which, as well as 
le scattered woods, displayed all the rich tints of 
umn ; and this fine scene was farther embellished 
the beauty of the meadows and scattered villages^ 
dering the great astuary of the Ex down to Eay 
itk^ where it opens to the sea. I torived at 
eter -at five o'clock, whence the next day I pro* 
ded into Somersetshire. 
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FIRST JOURNEY THROUGH SOMERSETSHIRH 



885. Mr. Playfair, when he refers to the mouttij 
of the rivers on the southern coast of Dewnshir^i 
and Cornwall^ speaks also of ^he mouths of those 013 
the northern coast of the peninsula as no less favoar* 
able to his hypothesis : the observation of the latter 
had therefore formed a part of my plan ; but as the 
season was now so far advanced, I deferred travel* 
ling into Cornwall till the following year, and coo* 
duded m^ present journey by visiting, for the first 
time, the coast of Somersetshire ; doubly inlerestiDg 
because, while it is, on one side, a continuatbo d 
tiie northern coast of Devonshire^ it forms^ on the 
other, a part of that western coast of England 
which I had already observed at Bristol, and whkl 
it was become essential to compare with the easta 
coast, on account of what Mr. Playfair had said r 
specting some of the phenomena of the latter in & 
folk and Lincolnshirej considered by him as p 
duced by local subsidences followed by elevatio 
an hypothesis which has formed tlie first objec 
my examination in the present volume. 

Oct. I4th. I set out early from Exeter^ tl 
might have a little time the same day at Bridget 
where I intended to stop. Between Honito: 

Ta 
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Tazenton, I passed over the eastern extremity of the 
JSfackdown hilU by the same road as was taken by 
Mx*^ Playfair ; who, having observed there a great 
qiisiiitity oi Jlints, formed respecting them the hypo-^ 
tl^^sis which I have already mentioned, and which 
IS given at large in p. 373 of his work. I now took 
3aly a superficial view, as he probably had done, of 
tli^ objects within sight from the road ; but this was 
i^flRcieut to determiqe me to examine these hills with 
ti^e particular attention which I actually bestowed on 
ti^em in my subsequent travels : for the present, I 
continued my journey without stopping, till I arrived 
^V Bridgewater at one o'clock, - 

886. The acquaintance which I had formed at 
Dartmouth with Mr, Rocket here procured me that 
of his friend Mr. Jenkins, the clergyman of this town, 
end mayor for the present year ; and I was indebted, 
both to him, and to the gentlemen to whom he in-» 
troduced me, for the most essential services. From 
Mr, Jenkins 1 received the first information respect- 
ing the soils of this very remarkable county, where 
I began my observations the same evening; but 
before I enter on them, I shall give a g^neal idea of 
this coast 

887. The town of Bridgctvater^ at present five 
miles from the sea^ stands in a part which was 
formerly occupied by the latter ; there having been 
here an original bay of great extent, divided by 
Folden hill, a long promontory of small calcareoiu 
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hills, so low in the part communicatingwith the land, 
that it wanted but little of being an island. The 
northern division of the bay extended from this pro^ 
liiontory to the Mendip hillsy which form a high 
ridge, calcareous also, but of a nature very different 
from P olden hill ; the latter consisting of strata of 
the lyas already described, while the Mendip hilh 
are composed of strata of various kinds of marbk 
These latter hills, which advance from the interior 
part of the country, come down to the sea-shore^ 
where th6y bounded the original bay on the liortliern 
side ; its southern limit having been formed by the 
soils descending from the foot of the Quaniock 
. hills. 

888. Such then, 1 say, as all the phenomena will 
be seen to prove, and traditional monuments to 
testify, was originally the state of this rich and ex- 
tensive part of Somersetshire ; it formed a large %, 
in which, besides the long promontory above men- 
tioned, there were several islands. Now the whole 
of this wide space is at present filled up, and all the 
islands^ as well as the promontory, are surrounded 
by new lands, so that what is now called the btiy of 
Bridgewater scarcely deserves that name ; whereas 
the original bay formed a large recess in the coast 
These nexv lands are called Marshes^ a name difer- 
ing only in orthography from that given to the lands 
of* the same kind on the coasts of Holsteih and 
i$7e^U'%7i, which I dcsbribed in the preceding volume; 
. at first, undoubtedly, they were, in both countries, 

nothing 
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ndthtag more than marshes, thoagh at present they 
are become excellent meadows : they are called also 
Fens^ on some parts of the coast ; and when they are 
:6vered with peat, the name of Moors is given to 
:faem here as well as in Germany. Three smaU 
rivers, which originally discharged themselves mto 
he bay^ have prolonged their course thro^igh these 
fUif*skes ; the Axe on the north, now flowing along 
iie foot of the Mendip hills ; the Brue, more to the 
M)uth; and the Parrot, on the course of which 
Bridgewater is situated. 

889* In many parts of the inner border of 
:hese meadows, it is difficult to distinguish by the 
3ye the exact boundary of the lands thus added to 
Aie original shores of the bay ; for the latter descend 
mrith a very gentle slope, along the lower part of 
which the meadows have extended themselves ; and 
it is from these soils that the peat, wherewith they 
are for the most part covered, has slidden down on the 
marshes : it had even slidden some way under the level 
of the sea, before this space was filled up by the se« 
diinents of the land-waters and of the tides ; as will 
appear in the sequel. But in digging down below 
ihe turf, the onginal soil is easily distinguished, as 
it consists of the red strata which compose the low 
bills encompassing the original bay. The greater the 
distance from this inner border of the marshes, the 
greater is the depth of their characteristic soil ; under 
wfakk lies sea-sand, mixed with shells of the same 
Idod as are now found on the outer strand, indicating 

c c 2 a time 
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ft thnc when the sand driven by the waves inioitie 
bay was still uncovered by the sediments of the 
rivers : this sand, mixed with shells, had forjfaed 
here also mnd-banksy which are now embraced by 
these sediments ; some of them even rising so nevly 
to the sarface, that the turf immediately rests on 
them ; as will be seen in the account of my next 
journey in this coimty. 

I 

890. When we observe the immense extent of 
these meadows^ all on a modern soil, we cannot at 
first, but be surprized at the mass of the sediments 
which must have been brought hitlier to fill up this 
space. But the case is the same here as it is with 
respect to all new lands on the sea-shore, where the 
sea without is shallow, and sand-banks have been 
formed in it, as has been already described near 
Bristol. The waves, and even the tides when the 
sea is agitated, cast up on the coast a great deal of 
sand, of which, almost alone, these nexv grounds are 
for some way composed : and here again, as in other 
places, the winds raising the sand on the exterior 
fctrand, form it into dunes. As for the abundance 
of the sediments of the land-waters^ this no longer 
appears surprizing, when we consider (as I have 
already had occasion elsewhere to point out) that, at 
the birth of the continents some time elapsed before 
the Joose soil of the surface of the hills was bound 
by vegetation ; as the seeds of plants having been 
successively spread, from the summits of the moun- 
tains which had been islands in th(e ancient sea^ over 
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the circumjacent countries, their propagation mus* 
iciecessarily have proceeded very slowly. Thus at 
first the rains washed down great quantities of 
earthy particles ; besides which, tlie streams formed 
in the vales, while clearing and straitening their 
channels, must also have carried along with them 
abundance of the same materials. The Parroty 
having a longer course than the two other rivers, and 
arriving at the sea during floods with greater power, 
cast up on its sides the sand which was tending to 
be accumulated on the coast, and thus produced a 
curved slip of land, designated in the maps by the 
name of Stert pointy and resembling one already des- 
cribed on the coast of Stiffolk ; this slip is curved, 
because, while, on one hand, the course of the river 
impelling the sand, accurtiiilated it at a greater dis* 
tance than along the rest of the coast, on the other 
hand, this accumulation forced the stream itself to 
bend ; and within the creek thus formed lies a small 
island. Some years ago, this slip of land was cut 
through by a storm, and its extremity is now re- 
duced to an island, still bearing the name oiStert 
point. 

891. From this general description of the wzflfr^Ae* 
or fens of Somersetshire^ on the xvestern coast of 
England^ it evidently appears that tliey resembte 
those of Lincolnshire on the eastern coast, which 
^Ir. Phyfair, without having himself observed them, 
considered as a partrcular phenomenon, produced 
by a local eleration, with a subsidence following it; 

I shall 
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f shall now shew, in the details, that the s^me cii 
cuiBstancesi^ which suggested to him this idea bav— ^ 
here been produced by known causes. 

■| 

892. The very evening of my arrival, as soon a& / 
had obt^ed sufficient directions from MR* Jenki^^ 
I followed the course of the Parrot below Bridge- 
tvater, walking along its left bank. Though this 
town is five miles from the sea, the great tides pecu- 
liar to St. George^s cha?tnel are here very percept 
ble, the difference between high and low water being 
under the bridge as much as twenty feet : and th^ 
tides themselves extend above J^angport, as I have, 
bad occasion to observe in other journeys. Now the 
extent to which the tides ascend in the channels of 
the three rivers certainly indicates that this whole 
6pace was originally sea ; and that the soil now filling 
H up has been formed by the sediments of these 
rivers and the sea-sand ; which, indeed, is the opinion 
jpf the inhabitants of the country, 

893. I followed the course of the Parrot almost 
down to the sea, walking on the embankment, in .order 
to observe the influence of the tides. Two-masted 
vessels ascend here as high as the bridge, but only 
with the tide ; for, as it was then low water, I saw 
these vessels lying on the mud, moored on both sides 
of the channel ; smaller vessels were moored only oa 
pne side ; and those still smaller merely lay on the 
mud. Hence it is evident that this channel is filling 

wp, the sediment^ of the asceqding tides not being 

totally. 
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totally carried down by tiie retreating tides and the 
common current of the river : when I was there, the 
lettter was flowing alone in the channel, and was v^ry 
sriiall. 

894. As I went along on the embankment, I saw% 
V>y two different effects,, how sensible is the progress 
of this operation of filling up by the tides, Mr. Play- 
fair, (p. 432,) thinking to refute .Mr. Kirwan with 
respect to the deposites of the tides, objects to him 
theoretically, that, since it is the same mass of water 
which moves towards the coast during six hours, and 
is also six hours in its retreat, there cannot be any 
difference in its effects. But I have already shewn, 
in another place, that theory alone might have suf- 
ficed to make him understand the contrary, if he ha.d 
examined iii what manner this same mass moves, in 
the two opposite tases. When the tide rises towards 
the coast, the whole mass moves together, and exer- 
cises its action on the bottom, agitating and raising 
the mud, which it carries towards the coast, and de- 
posites there during the interval between the flood 
and the ebb ; but when it retreats, it flows back at 
the surface only, beginning from the shore, and exer- 
cising scarcely any action on the bottom. I proved 
this by observation at the end of my travels in the 
preceding volume, and I shall now shew that tlie 
effect of the tides in the Parrot concurs in the same 
proof. When this great extent of meadows was em- 
banked for the purpose of security again! t the high 
tides, and the embankments were carried along the 

channels 
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channels preserved for theniselves by the rivers in 
these new grounds, there were.in that of the Parrot 
large spaces forming pools, round which it was neces- 
sary to carry the embankments ; but after this had 
been done, the sediments of the tides, thus, confined 
. wvithin the channels, not only raised the bottom, but 
filled up the pools; and since then, in order at once 
to gain so much more new land, and to increase the 
rapidity of the descending tides by narrowing their 
course, these spaces* have been enclosed by new em- 
bankments. But another circumstance will more 
immediately shew how quickly the sediments are de- 
posited here. At a certain distance from the sea, 
this argillaceous soil is mingled with a sufficient 
quantity of sea-sand to be proper for bricks, which 
are burnt in some parts adjacent to the channel 
Now when excavations for this purpose have been 
made of a certain depth and extent, new ones are 
begun, and the old are fdled up by a very simple 
process : a sluice is placed in the embankment near 
them ; this remains open while the tide rises, and is 
shut when it begins to descend; the water, enclosed 
within, deposites its mud, and is afterwards allowed 
to run off when the tide is quite out : and in this man- 
ner these excavations are filled up in the course of a 
few years. Of this process I shall have an opportu- 
iiity of giving another example, 

89p. Having returned to Mr. Jenkins, and des- 
cribed to him what I had observed, in order to be 
vt^vUm tlmt I was not mistaken on any point, I made 

some 
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some inquiries of him relative to the objects that 
flight interest me in the remainder of my journey, 
^'hich I meant to resume the next day. He pressed 
tt^e veiy obligingly to prolong my stay at Bridge^ 
^^cUer^ telling me that I should find many things 
^"orthy of observation in the neighbourhood, out of 
the common road : of this I did not doubt ; but I 
preferred returning hither another year : the rains had 
already begun, and the season was so far advanced, 
that 1 was anxious to reach home as soon as I could, 
without losing the opportunity of making a few useful 
observations in my way, where, in particular, I wish- 
ed to see that phenomenon of the Meiidip hills^ call- 
ed the Chedder cliffs^ of which I had heard an inter- 
esting account. After considering therefore in what 
manner I might pursue my journey to the greatest 
advantage, the following plan was arranged. Mr. 
Jenkins kept a school, in which he had a French 
assistant, IVI. Pai:ns, a man extremely well informed 
and very obliging, who. offered to accompany me 
some part of my way. A friend of Mr. Jenkins's, 
Mr. William Akstice, had at that time the super- 
intendence of works very favourable to my views ; it 
having been undertaken to cut new channels for the 
Brue and the Axe, in order to straiten their course, 
and terminate it with very sti'ong sluices, towards 
the sea ; which would afford me an opportunity of 
. seeing the interior part of these soils. Mr. W. An- 
stice, who coninjonly resides at Bficfgezvater, had 
Jhen taken a liouse at Uphill, situated at the extremity 
of the Jllemip hills nearest to the sea^ in order to be 

more 
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meanders formed by that river in the marsh ; a great 
deal of good land near the sea was thus to be gahied, 
and the new grounds along the upper part of its 
course wer6 to be ameliorated. This undertaking 
Was then Mr. Anstiee's principal object ; he was, as 
I have said, at Uphill^ a village two miles distant from 
Bleydon ; we went to his house, where he received 
inc in a very obliging manner ; and when I had ex- 
plained to him my views, he entered into them im- 
mediately, that spot itself affording many objects 
worthy of observation. 

899. The firft of these which attracted my atten- 
tion was an insulated hill, forming a promontory in 
the sea, in a line with the Mendip hills ; its form and 
situation rendered me desirous to ascend it, and Mr. 
Anstice lecl me thither ; it is covered witli turf, and 
the parish church stands on its summit. This is a 
spot very favourable for observation, as well on the 
land side, as towards the coast ; especially with a 
guide well acquainted with local circumstances. 
Looking towards the land, I saw the rocks of that ex- 
tremity of the Mendips descending towards the seji 
in a most chaotic state, traversed by deep intersec- 
tions, the lowest of which leaves insulated the hill of 
Brean doxcn^ whereon we were standing. It is liere 
impossible not to perceive tliat this chain of hills is a 
long mass of strata^ which, though remaining at a 
higher level than the rest, yet suffered also a,suisi^ 
dencCy with angular motions of the separated parts, 
in the catastrophe whereby were produced^ not only 

the 
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coast was inhabited by the Romans j a circumstance 
•which, in my Lettre^sur fhhiaire de la Terre and k 
rHomme, I have also Shown in tlie progress of the 
alluvial lands of the Rhine. At the bottom of the 
hill on the northern side of the bay, terminated by 
Cape Beam Bucky Mr. Anstice pointed out to me a 
village still bearing the name oilVeston super mm: 
this place therefore, as is recorded in the chronicles 
of the country, was situated on the sea-shore, in the 
time of the RomanSy though at present it stands at a 
distance from the coast, in consequence of the in- 
crease of the marsh. There are otiier very remarkr 
able monuments of the abode of the Romans near 
the Bruey and of tlie difference in the state of tilings 
at that time comparatively with the present; of 
tliese monuments ]\Jr. Anstice told me some particu- 
lars, but I did not see tliem till my return hither the 
following year. 

908. There is here another phenomenon, very 
interesting in various resj>ects ; and Mr. Anstice was 
so good as to explain to me all the particulates of it^ 
with which he was well acquainted : tJiis relates to 
peat ; and is applicable chiefly to the idea formed by 
Mr, Playfair respecting a similar phenomenon in the 
Fens of Lincolnshire, whereof, in p. 453, he gives 
an explanation which he presents as " a part of that 
^* geological system of alternate depression and e&- 
*^ vation of the surface, which probably extends to 
^* the whole mineral Kingdom.'' He has formed this 
opinion, because he has not had opportunities of 

studying 
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itudyiog a great variety, of. poa^, Especially thost 
eacompassing^the North sea; on which, nX the b^gin-* 
niog of this volume, I have, with reference to the 
same object, pointed out similai; phei^omena, with 
their evident causes ; I have adduced another ex* 
aoQple in. Torbay^ though indeed an inconsiderable 
oae; but this in the ancient bay of Bridgewater^ of 
rathpr in the marshes which npw occupy it, is very 
i^aoarkab^e. I have siaid in general, that, wherever 
large peat-moors have b^en formed on a low original 
Coast, thtj)eat has slidden, or, more properly, flowed 
like a lava, below the waters of the sea, without be- 
ing dissolved there ; and that, when covered by the 
argilUKieous and sandy sediments which form the 
soil of , the ^r^Ae^, it continues to flow under them^ 
m^ even, caries them down with it below the sea. 
^ow thiSji3.,e?cactly what Mr, Anstice has ifaet with, 
in digging the new channels for the two riverjs, and 
^peqially^ thf^t ior the Ajpe ; where, at a great depth 
under the. soil .of the mgr^hy has been found a con*- 
tinuoqs.bieci.qf f(eat^ more compact than that o£ the 
||>urfaf;9, as it bt^^ flpwed^ and is still flowing, from the 
Jdotto^i of the moor, and has passed under, the presf 
iuie of the whole n^ass of tbe^saperincumbqnt marsh. 
But there is one circumstance .w]juch is very remark^ 
able, because it indicates that there have been 
changes \n vegetables,- even on t)ur present con«. 
tineuts j the atmosphere^ as I have explained in m^ 
JElcmentary Treatise^ having experienced a sensible 
alteration, as well as the liquid of the sea^ from the 
revolution whereby the bed ot the latter was changed^ 

D d 1 havs 



i have given such eiamples of thesie successire 
cheLtiges in animals f as well terrestrial ais marine^ 
as can be referred only to the subsequent cense- 
quences of this revolution; and I' now proceed 
those in vegetables. Mr. Anstice told me that i 
this peat J which, having first slidden under the wai 
of the sea, was afterwards covered by the fharshylm 
been found a prodigious quantity of the seeds of 



plant no longer existing in the country, and hithertcz 
generally unknown ; these seeds are flat, and prett*^ 
large ; their outside is still solid, but the interior pai — 
!s quite decayed, 

: . I « 

903. The two bays which follow to' the norttK-^ 
between the above-mentioned capes, are -also fille<l 
tip ; but the soil formed in them is difit^iieAt firc^xi 
that in the baj/ of Bridgewater, and these groundi 
are here called fensy to distinguish thetn from the 
marshes: they are not embanked like thtf latter, b^ 
cause, when they are covered by a high stormy sea, 
the waves do not injure their surfaiti, ^dnf/fic(!oti!itof 
their being principally composed of seanSan'd; no 
river discharging itself into either of thes6 2wj)f^, wid 
the few brooks which enter them bringing down biA 
a small quantity of earthy particles comparativfelj 
with the three rivers arriving in that oiBridgexoattf^ 
these particles being here only sufficient tor bind ite 
the sand. Thus the inundations of the sea have no 
other effect than to raise these lands by fresh depo* 
sites, and to widen the zone over which-^ even the 
spring-tides, with a wind from the sea, no longer ex- 
tend; 



eiid i and in time the whole space will arrive at this 
tate. No hay is made on the parts still subject to 
miidatioh ; ' but they afford good pasturage, and 
t uch cattle is reared and fattened on them* 
'fcese meadows afe intersected by ditches^ into which 
i.e tides flow* 

' 904. Here; therefore, we again find that the 
rai^ has greatly gained upon the sea^ on the 
^€Sterri as well as on the eastern coast of Eng'- 
tTid ; and that this is effected by the very agents 
Onsidered, in the Huttonian theory and many 
thersj as at work in destroying the former ; that 
I to say the waters, both of the land and of the 
ea, the sediments of which have, on the contrary, 
tiled up these bays^ as well as that of Bristol^ far- 
her to the north, oil the same coast. As we viewed, 
itom the hill whereon we stood, this great extent of 
^bsif-lai/ids, in marshes^ fenSy and moorsy I asked Mr* 
Instice Whether there was any map of Somersetshire 
a whicih these spaces were indicated by a different 
qlour ; he did not know that there was ; but he 
^ that, since it was my intention to return into 
lis county the following year, he would, in the 
lean time, colour for me, in one of C. "Smith's 
ilips, all the parts which, according to his own 
nowledge, and such information as he should pro* 
rif ,fe, liaid been certainly occupied originally by the 
^' liiave this map at present before me; and I 
D not think that I Exaggerate in estimating these 
^ lands at tbe sixth part of the whole county. 

D d » 905. The 
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905. The -weather was at present fine, but largR 
brilliant clouds announced that it would not \om 
continue so. I intended^nevertlielpss, to ascend tte 
Mendip hills by the Chedier diffs,^ and to proceed 
over them to Wells ; an excursion iFor which there 
remained but little time, as it was aheady so late in 
the autumn. I had wished to reach Chedder that 
night, meaning to go on fvom thence the next day on 
foot, in order to observe the state of the strata io 
these hills ;. hut the distance from Uphill to Chcddet 
was .ten miles; it was already three o'^cJock, and 
there was no chaise to be hired in the neighbour- 
Jiood.: on this occasion, Mr. Anstice was .again sp 
kind as to assist me, offering to take me that even- 
ing, in his own chaise,; tp Cro^s^ whence I should 
have but iv^-^ miles .to walk the next morning to 
Chedder ; and whilp he wentf|Q prder i^,. M. Painfi^ 
who was to return to Bridgepat^ir, took ;me with 
him to the place where the masons wer^e emploved 
/m the sto;ie-\^ork for.t.hp jiey .ch^anael ana.^V^^e pf 
the J.v^ ; . ajQid |!j^i\ Ansticp^.^whOpWas to . cull -ther^ 
for,n)e, xecqmmpnded i?oe jij^^^tJi^ mean tune to Mr. 
p£Rj^y, tlie archifspt who^ , \»ja& > c^-rry jing onjtirij 

■ V-!' -' ,;^ :..:'. ;.: .■ ,, :i ''JO.- ■ • .: 

. 906^ On;pi\r av^'^v^l 3;* tfc% sppj:^ JVt. JPains, before 
he quitted mq, .^j^a{» so good as.tQjtliink.of doing me 
a good office for the foUo\ynt^j.day,. ,\y|?eg,t^ 
fiQ longer, have Mr. A^^stiqe }f> ^iff^fit m^jaind^ 
gave me a letter of recoriiraiend^tipnrto Mij.^ P,. JFiyr 
near 4'-vbridge, a ,small to wji t^etwoei^ Cro^ . and 

. Chedder, 
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CheiUer. Mr. Pisirey, who ' proies5ionall7> was ap* 
quamted with alii the stony stratai of the country^ 
informed me that the Mendip hiils weve composed 
of strata of many different, species. of marble, of 
which some were very thick, but much broken, an4 
the greater part considerably inclined^ Among the 
materials collected for the work then carrying on, he 
shewed me the difibrence between this- stone, and th6 
lyas oi P olden hill, on the other side of the Brue: 
ttte former was here only in irregular masses, whichj 
being very hard, served for the foundations ; while 
the tyas', by the regularity of its strata, furnished 
stones already of a proper thickness, not exceeding 
six or seven inches, and requiring only to be 
squared to form smooth walls ; the stones in each 
row being taken from the same stratum. Great 
quantities of stones of the latter kind were collected 
liere, and on the surface of many of these I saw 
abundance of small sliells, mostly bivalves. Mr, 
Perrey informed me that scarcely any ]fixge shells 
were found in the li/asj M'hile, in the stone of the 
Mendip hillsy there were different species of them in 
the different strata. We were near the foot of a 
projecting part of these hills : he led me thither, and 
shewed me a stratum which contained a quantity of 
large striated anomice, with their shells preserved^ 
telling me that cornua Ammonis were found in some 
of the higher strata. These great differences, as 
will in the nature of the strata themselves, as in that 
of the marint animals enclosed in theuj, show that 
these strata, though produced in parts of the bottooi 

of 
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of the ancient sea so little distant from «ach i^er, 
cannot have been contemporary in their formation; 
and that great catastrophes must have taken place in 
the strata which now compose the Mendip Ailli, 
previously to the production of those of lyas. The 
perfect regularity of the latter strata indicates that 
the bottom of the sea must have remained a long time 
tranquil for their formation ; but new catastrophes 
having subsequently taken place, they are now found 
fecoken into hillSj with inclinations towards eveiy 
point of the horizon ; as will be seen in the course 
of my travels. And a proof of the great agitatioo 
of the bottom of the ancient sea, after the earlier 
catastrophes, as well of the strata of the Mendips, 
as of those composing the lower hills, appears in a 
stratum of breccia which Mr. Perry shewed me, and 
which, as he told me^ lies over the calcareous stone, 
and is found in various places along the foot of the 
Mendip hillsy often broken and inclined. In a sob* 
sequent joymey, I found the same stratum in one o( 
the great intersections of these hills. This breccia^ 
of which the ground is reddish and very hard, makes 
no effervescence with aqua fortis, though it has 
sparry veins ; tlie fragments contained in it are of grey 
wacke, some angular, and some rounded. This is a 
proof that these calcareous strata lie on those of 
grey wackCy contemporary with the schisti ; and also 
that the catastrophes of the upper strata extended to 
those beneath them, as appears in the Quantock hilU 
on the other side of the bay; of which I shall speak 
io 9- subsequent joqrney, 

907. On 
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907. On the arrival of Mr. Anstice iti his chaise, 
I.sct out with him for Cross* We proceeded some- 
way along the foot of the Mendip hills, where all 
the moors and marshes terminate; in this ridge there, 
are many intersections ; and we passed before one so 
deep, that, as I was informed by Mr. Anstice, a pro- < 
ject was once entertained of cutting a canal through 
it, in order to establish an interior navigation be- 
tween Bridgez{)ater and Bristol, as a considerable 
supply of ship timber might be drawn from this part 
oi Somersetshire. Beyond this intersection, rises a 
high insulated hill, named Crook Peaky appearing 
like a cone from the side whence we viewed it. The 
strata of this hill, which belongs to a part of the 
ridge of the Mendips, are nearly verticalj and show 
their sections in many projecting masses on its sides 
and summit: if it were not covered with grass, it 
would resemble the Aiguilles of the Alps. In the 
intersection on the other side of this hill is situated 
Cross J where we arrived just as night was coming on. 
Mn Anstice intended to have returned to Uphill that 
evening ; but when I saw the roads in which he 
would thus have had to travel in the dark, I per- 
suaded him to stay and sleep at Crvss ; and his com- 
pliance, besides that it spared me much anxiety lest 
his kindness to me should have exposed him to any 
accident, gave me an opportunity of obtaining from 
him, in the course of the evening, much useful in- . 
formation relative to what I had already seen in thig 
country, as well as with respect to the objects- 
which still remained for me to observe. 

Octy 
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Oct I8M« Mr. Ansticd having set out at seven iq 
the morning on his return to Uphill, I sent M. Paitufs 
letter to Mr. Fry, with an inquiry whether he couM 
see me so early ; and receiving from him in return 
an immediate invitatton, I quitted Cross at eight 
a'clock,, with a man to carry my portmanteau^ and 
"walked about a mile to Compton house, where Mr. 
Fry resided : he gave me a most obliging reception ; 
end when he understood tny intentions, he first sent 
to find a person who could serve me as a guide, aad 
carry my little baggage, and then explained te mo 
all that I should have to observe on my road; be 
was even so kind as to ^etch for me a map of tlie 
course which X must take on the Mcndip hills, afier 
ascending them by the Chedder cliffs, in order to 
proceed to TVeUs by JVookey hok;- but as the way 
D^as long and fatiguing, and the clouds threatened 
rain, he also sketched another road, leading down 
from the hills to Westbury, where I might spend 
iJje night in case of wet weather, and thence proceed 
the next day to JVookey hole and JVcUs* 

908. The guide being arrived, and Mr. Fry hav- 
ing given him the necessary instruction^, I set out 
with him from the village of Chedder, at the distance 
of tWo miles. Awbridge, so called from a bridge over 
the Axe, is near Compton house ; but bur road lay 
on the right bank of the river, and passed over the 
foot of the Mendip hills. Having reached Chedder, 
we began to ascend the passage called the Chedder 
cliffs^ it being a deep cleft; t^o miles and a half in 
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lengthy reaching from tiie bottom to the top of tho* 

fanlbi. This is a striking phenomenon in these coun* 

tried, where, as the stotiy strata form only hillsy th^ 

great fractures whence result long dtjiks are ex*^ 

tremely rare ; and I was glad to have it in my goww 

ft) give an example here of a circumstance very fre* 

cpient in imuntams^ particularly in the chain of the 

Jura^ consisting also of calcareous strata, on which 

the catastrophes produced by the unequal subsidences, 

of the strata have impressed the strongest characters. 

The Chedder cliffs belong to the class of combes ; 

irhich differ from vales^ because they do not divide 

ridges, but terminate near their summit, and in-. 

whkh, consequently, no river either passes, or ever 

can have passed. Combes are of various kin^; 

some are broad throughout the whole of their lengthy 

having resulted from two fractures, with a 8ubsi« 

dence in the interval : some are narrow all the way, 

like that which I described in § 83d, in the schisti of 

t)ie Bolt^head; and these are simple fractures^. 

widened by the inclination of one or both of their 

sides: lastly, others ai'e complex fractures, with a 

subsidence of masses in some parts of their extent ; 

and the latter is the ease of the Chedder cl^s, as will 

appear by my description of them, 

S09. The catastrophes of the strata have here ano- 
ther of the characters which are observed in those of 
the Jura and of many calcareous mountains and hills; 
I mean interior cofoemsj resulting from the greater 
mbsidenQe of 3ome of the lowev masses of the strata, 

divided 
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^vided by fractures, and not followed by tbe masses 
above, the latter being supported on the «ides, and 
forming the roofs of the caverns. It is in such 
sucessive ca^ems^ extending far inwards, and com* 
municating with each other, that many small rivers 
are formed, which issue forth in vallies : streams of 
this kind appear in the vallies oi the Jura; and there 
is an example of them at the bottom of the Chtddeih - 
diffs. A little above the village, but before I en- 
tered the defile, I saw issuing from the foot of the 
rocks one of the principal branches of the Axe^ 
which immediately turns several mills. In these 
cetoems there must be very deep reservoirs, wherciii 
are deposited the earthy particles brought down from 
the surface by the rills of water which filtrate through 
the fissures of the strata ; for the stream here issuing 
^^rtb was perfectly limpid, flowing on a stony bed 
covered with moss ; and this, as I learnt^ is always 
the case, except after long rains. In some parts of 
the Jura^ there are internal reservoirs of tliis kind 
which are so deep, that the water never issues other* 
wise than limpid, as from lakes, 

^ 910. Mr. Fry had charged my guide to shew me 
the mouths of three distinct series of caverns^ which 
are in the sides of the Chedder clifs: I saw the first 
of these on my right, at a certain height on the side 
of the defile, a little way beyond its entrance ; the 
second, farther on, was at a higher level ; and the 
third, on the left, was still higher, near the top of the 
defile. Mr. Fry, wha had entered these cavems^ 

gav(j 
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gave me the following general account of theoL 
£ach series is much interrupted, the caverns which 
thus communicate with each other not being all at 
the same level : some way beyond the entrance are 
found wide spaces, like halls, with the roof more or 
less elevated. To a certain extent these large can? 
ties have narrow passages between them, on tha 
same level.; but afterwards, a face of a rock presents 
itself, above or below which there is an opening re- 
quiring a ladder to proceed ; in some places, the nev 
openings are lateral ; and beyond each of them, the 
same signs of catastrophes recommence ; larger or 
smaller vacant spaces, which communicate by narrow 
passages, being succeeded by a fronting rock, widi a 
new opening, either higher, or lower, or lateraL 
Nobody has ventured to proceed so far as might be 
practicable in these successions of caverns, from the 
fear lest the candles should be extinguished by any 
mephitic vapours, or by the water which drops from 
the roof, and forms there stalactites ; but it is evident 
that these subterranean pass^tges extend a great way; 
and there is a tradition that a dog, having lost itself 
in the labyrinth of caverns beginning at IVookey hole^ 
came out, several days afterwards, from one of those 
in the Cheddcr cliffsy in a state of extreme weakness 
and emaciatioii. No stream runs through the caverns 
opening in the Chedder cliffs ; the water which enters 
them through the crevices of their roofs finds other 
crevices beneath, and descends through these into the 
lower reservoirs, whence the streams issue. 

911. This 



. 9IK This general description of the caverns of 
the Mtndip fulls is perfectly correspondent witii the 
nature of those which I have visited in seTcral inou]v> 
tains consisting abo of calcareous strata^ wherein 
they so frequently occur ; in particular, I have seen 
the ccpcerns of the country of Bay rent hy celebrated on 
account of the animal bones found in them, buried 
under the stalactites with which their floor is' covered 
to a great thickness : I shall describe these caverns in 
other travels which I hope to prepare for publication 
after the completion of the present work ; but I must 
here mention a circumstance relating to them, as an 
example of the errors into which those are liable to 
fell, who form hypotheses respecting objects where?- 
jirith they have no acquaintance but from imperfect 
descriptions. This is tlie case witii Mn Playfair, 
when he says, p. 460, " The caves of Bayreuth seem 
** to have been the den and the tomb of a whole dy^ 
^^ nasty of unknown monsters, that issued from this 
" central spot to devour the feebler inhabitants of 
*^ the woods, during ^^ long succession of ages, beli[»re 
** man had subdued the earth, and freed it from all 
.** domination but his own,'' Mr. Playfair, when he 
wrote this, had not had an opportunity of learning 
that the bones imbedded in the stalactites of these 
caverns are those of the white bear, an amphibious 
quadruped now living only in the northern latitudes, 
and, like the seal^ never quitting the coasts : had he 
been informed of this fact, well known to those who 
have observed these bones, among which I have seen 
many entire heads, he would have understood that 

caverns^ 
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(fivcy^ns^ HOW situated at a considerabk height- in tt^S 
centre of our continents, could have been entered by 
these animals only while the sea was at the same high 
level; and that consequently these hiUs must have 
been islands of the ancient sea, produced, like all the 
mour^tains of our continents, by catastrophes of the 
strata anterior to the retreat of the ocean into it^ 
present bed. Arnphibious animals entered theae 
cav^rns^ t|ien near the shore of the ancient sea, a9 
they now enter those on the shore of our modern sj^a; 
for example, I have heard that, at the foot of the 
rocks on aome of the nortlaerii coasts of Scot l^ndf 
there are caverns frequented in this manner by seals^ 
which enter those retreats to bring forth their, yqung, 
lo devour their prey, or wh^n they are dying ; in the 
latter caSiC, the caverns become tbeir. tombs : but the 
wild beasts of the land have ijp such places, of cocur 
mon resort ^vhile living, nor, catacombs whither they 
retire to diQ ap^on^ the careji^ps of their companions^ 
the whole surface ojf the earth hdipg tiieir habitation. 
And thi^ qply possible mode, of ^iccounting for thes^ 
bones is^. confirmed by thq fpllowing circumstance, 
The caverfis jf){]^i^yreuth areat; various Jieights, libQ 
those in iMiCheddsr: cliffs ^ jand I entered aeveraJL 
both of thje higher and of^^lie lower :. now it is only, in 
those above ^ pertaip level, assuredly that of the 
ancient sea,, that any Ijones are found; there are ^qn^ 
in those below this line, which were under the water 
pf that sea : , ^f^.ttd. as I was ij^jformed by a guide who 
jacpotnp^jed.jifj^. sefi-3anUi^ junder the accu« 
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liitilation of the stalactites in the latter c&vern&i a 
well as in those aboV^ them* 

912. I return to the Chedder cliffs^ the cause of 
which is so evidently seen to have been a greatyrflo. 
ture across the strata, that nobody doubts of this on 
viewing the chasm ; and the first idea naturally pre- 
senting itself to the mind, is to ascribe it to a violent 
earthquake. It is certainly, indeed, the effect of a 
eafWulsioTiy but of one very different in its natute ; 
namely, of that which, in strata originally horizontal 
fmd contintiouSy produced hills above plains^ and 
vales between the hillSy and in consequence of which 
we now find the separated masses of these strata, 
fdrmmg the various eminences of our continents, to 
have acquired different degrees of indihation, even 
so far as to have become, in some places, nearly 
vertical ; which revblutiond will more and more mani- 
festly appear in the description of the Mendip hilU. 
In the Chedder cliffs^ particularly, these dislocations 
ti the strata are immediately evident, wKfen the sides 
are compared with^ e^cH other. In Ascending this 
defile, the strata on the lefl side arfe seen to be 
niikich inclined towards the inter^kl, whilie those on 
tihe ri^t side rise towards it, but with a stronger in- 
craiatioti inwards ; it haVing been this difference in 

their subsidence which occadoned their rupture. 

I » .1 . . \ I . « 

^■" 9 lis. The strata being hefe calcareous direct 
proofs appear, not only that they wet^e successiyely 
fotibed, in a horizontal and continuous position, on 

the 
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the bottom of the sea, but that the laftef, duriilg a 
long period, did not suffer any convulsion. The 
parallelism of the strata with each other, and th6 
marine bodies contained in them, demonstrate the 
first of these circumstances ; and with respect to the 
length of the period j it is proved by the successive 
change in the nature of the strata^ though all calca^ 
reoiiSj and by a correspondent change in the species 
of the marine bodies. These differences in the 
species of marine bodies^ and in the nature of the 
calcareous strata containing then!, 1 had found in the 
Jura, and in several other mountains which I had 
f6rmerly observed ; that I should find them also in 
the strata of the Chedder cliffs, I had already learnt 
from Mr: Perrey ; and I accordingly perceived them 
in the masses fallen from different heights, which 
contained shells of different = species ; but I shall 
speak only of one particular stratum, consisting of^ii 
black marble. Of tliis I saw blocks placed as seats 
before the houses in the village of Ghedd^, and I 
remarked in them a qutotity of round white spots^ 
the nature of which I was not able to distinguish, 
because the surface of these blo^^ks had been coarsely 
wrought. I found abundance of fragments = of this 
stratum at the foot of the rocks of Xhie Chedder cliffs^ 
all marked with these indistinct whi^ spots; nor 
could I form any determinate idea respecting them, 
till 1 cdineto some blocks of the same* kind, neatly 
twofeM'in thickness, and lying on their flat side^ 
which had reniaineid so long expdscti to the actions of 
the air> that, on their surface, the stone itself had 
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Jieefl dedomposed/ jand the marine bodies contaliieJ 
Jia jk were.left in relief: they .were ramified corallines } 
lind h^d a slab been sawn ofi' from .the upper sui^ace 
j9f one of these blocks^ it would have forn^d a beauti- 
^l specix3aan for a ce^binet. I then perceived that 
li)^ white spots which I had observed in so many 
otiier blocks were in transversa fractures of the 
ftfatum, the whole being filled with the san^e 

• _ ■ 

914. Many other circumst^ces concur in msnU 
festing the nature of the catastrophe, which produced 
(he Ched4er cliffs^ and ampngj these i^, fir^ . ^ , un- 
equal breadth. Though some parts o^ this defile 
bear the /Character of a ^mx^Xe fracture^ by tjie soiall 
distance betwqen the sides, apd by the salient and 
retreating angles opposite^ to each other,, vfhich are 
i^ucid in ^o^X of the defiles produced by such frac* 
tures, there are in it some yery wide spaces ; .and on 
attentively .examining the$e spaces, e^cially with 
^fespect tdjtbe difFerenit situations of the striata on their 
9pposite^ ^ide^, it capnotf be doubted thatl^rge masses 
of jftU the^&'-atfi iJiave ^h§r^ ^2*wA together from the 
|6p; whiifi ifebe C(z^;er^^#vhave been prpdjuced in the 
masses, f^miipiog higher by a greater ^beid^iu:^ of 
theinlower pi^ts. ,f J 






915. Another ciroumstanqe which' tsh^ws 'tji^ 
pature of this catastrophe is the great inec|^ality pf 
the slope of the bottojtn pf the Che^^r cliffs, now 
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SenriDg as a high road to cross tlie Mendip kills. In 
some parts of this road, there is a very rapid ascent ; 
after this, there are spaces nearly horizontal ; £uid 
the situation of the strata on both sides, along the 
whole extent, shews that these differences have been 
produced by subsidenees, successively, but irregularly, 
more and more considerable, after longitudinal frac- 
tures of the entire mass of the strata, from the top of 
the hill, down to the present bed of the A.ve ; inde- 
pendently of the transversal fracture whence have re- 
sulted the Chedder cliffs. I could not obtain any 
account of the manner in which a road was made 
here, nor, consequently, respecting the original state 
of the bottom of the fracture, now rendered even and 
smooth. But of many similar roads in the chain of 
the Jura, the history is well known ; and there is 
even, in particular, a fine monument erected in 
honour of one of the Dukes of Savoy ^ who made a 
great road from Savoy into Dauphiny, through a 
defile which much resembles the Chedder cliffs^ and 
still bears the name of Passage des Echelks^ (Pas- 
sage of ladders,) because formerly there was no path 
here but for foot-passengers, who, when they reached 
the end of the defile, were obliged to go down laddei's 
to the bottom of an abrupt section of the mountain. 
There is a Latin inscription on this monument, des- 
cribing, in the lapidary style, the former state of the 
passage, and what it had been necessary to do, in 
order to make a road for carriages^ The bottom had 
been full of pointed rocks, and in some parts of it 
there were very deep cavities. In order to fill up 

E e these 



420 

abandoned by the sea ; it has been ever since continU' 
ing ; in some paits, the operation is at an end^ but in 
others, it is still going on. Tliis is b'^hewn by the 
vegetatiotiy which cannot permanently establish itself 
on a talus, while much rubbish continues to fall. Now 
tlie part of this tahis nearest to Chedder is, to a great 
extent, covered with turf nearly up to the foot of the 
rocks; and I saw a flock of sheep grazing on it. The 
mouth of the cavern being above this part, the access 
to it is difficult and fatiguing, especially in dry sea- 
sons, when these grassy slopes are extremely slippery. 
Beyond this, the falls of rubbish are still too frequent 
to allow the grass to spread very high ; and in some 
parts, there is none yet but towards the bottom. 
This is,, as I have said, the most remarkable. example 
in the Chedder cliffsy on account of its extent ; but 
in many other parts of their sides, it is repeated on a 
smaller scale. If the continents had existed during 
a very great number of ages^ all these taluses would 
now be covered with grass up to the top. This is an 
umveTSBil chronometer y in all tlie mountains of the 
continents, and at every height in those mountains, 
wherever any of their sides have been abrupt ; it 
attests the small antiquity of the continents ; and I 
was particularly glad to meet with an example of it 
in the west of England j on account of the correspon- 
dent phenomena which I have already -described, and 
sha^l continue to describe, on the coasts. 

ft 

917. l^\it fracture which produced the Chedder 
cliffs having passed through a great thickness of the 
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^irttCj tbe gneat TBiielr cf tiieir composhioii, tbou^ 
tJier are ail adcartou^ is sbomi by their telloi 
l^iias^y^ ; aod this Taiietr can only be attributed to 
fredphaii^ns^ SDCcesanelj changing in the same 
liqmd^ on account of the new ingredkots aii^ng 
£roin tiie interior part of the globe, throng fractures 
of the strata^ m hich had undergODe preTions catas- 
trophes ; and these changes, as I have said above^ are 
likewise inificated bv those in the species of the marine 
animalsibazKlinthe strata. Moreover, the fracture hav- 
ing been very winding, great diffeTences appear in the 
sitaalioos kA the strata on the opposite sides. I have 
also said, that, in ascending the defile £nom Cheddar^ 
the strata oa the left are seen for some way to indine 
towards the chasm, while, on the right, they have a 
much strtmger inclination, and dip inwards; but 
wbeo the defile makes any considerable tam, the 
appearance of its sides chaxiges also very ooDsidera* 
bly ; the straia do not there follow its slope by thdr 
simple inclination ; they desceaid towards the coarse 
of the Are in several terraces, each preceded by a 
fractore; and it is the difference of indinatioii ia 
these terraces, which has produced that above desoi- 
bed^in the slope of the defile^ 

^18. After having ascended this road, whidi 
is about tv^ o miles and a half in len^;^ I came into 
a winding vale crossing the upper part of the hiU« 
It may be jud^d that the sides of this vale, espe* 
cially that on the west, were ori^ally more steep 
than th^* are at present; they have crumbled down 
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served that it was perfectly limpid, notwithstanding 
the rain of the preceding day, and it flowed rapidly 
on a stony bed covered with moss. 

9^6. The hill presents, on this side, a great sec- 
tion of the lime-stone strata, in the base whereof is 
the cleft through which, ^ I have said, the A.ve first 
flows : ascending the southern side . of this cleft 
through a coppice, we reached a spot above that 
whence the river issues, and saw tl;ie stream rush out 
foaming from a fissure considerably below the en- 
trance of the ccpvern. This entrance is artificial; the 
stream was heard as it still is, to fall in a cascade 
within the hill, which was pierced in order to discover 
tl)e. course of the waters; and thus accidentally was 
opened a way to caverns hitherto unknown; the 
passage to them laterally communicates with the 
^renc/d' fvhence issues t^e, stream. I did not proceed 
^rthev, not thinking it prudent, after my preceding ex* 
eufsions, to expose myself to the chill of the interior 
4amps : however I saw the torrent, which b formed 
in cofoerns. above those accessible from this point ; 
sind of what is observed beyond, I contented nayself 
with the.description given to me b^^ti^e guide. After 
p|rpcee()iijig a certain w^y a}ong a owrow passage, a 
spacious cavern is enb^ed, with, a very iofly roof; 
h^nce there are passages equally narrow,, leading to 
two other caverns, which gienerally satisfy the curio- 
sity of those who visit these subterranean recesses; 
as they contain large masses of stalactites, and in. 
jparticular a group of very grotesque appearattce, con» 
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sisting of a large pyramidal figure somewhat resem- 
bling a woman, with several smaller ones around it^ 
commonly known by the name of the Witch of 
JVookey and her imps. Another passage, however, 
opens here, by which more adventurous visitors have 
proceeded much farther, finding new caverns and 
new passages, the end of which has never been 
reached. Here I was again told the tradition o^ the 
dog who had eqtered JVookey hole, and came out, 
several days after, from one of the caverns in the 
Chedder cliffs. In my next journey, 1 shall relate a 
similar event, which happened not long ago in some 
ccrcems near the river Dart^ and which was told me 
by the master of the dog. 

P27. I shall stop here, tp consider these cwverns 
so frequent in mountainsj^- especially the calcareous^ 
on account of the solidity of their strata^ which, at 
the same % time, have no adherence to each other ; 
whence it proceeds that the lower masses so easily 
separate from the upper, whei> the fractures, neces- 
sarily produced in the motions occasioned by an un- 
equal subsidence, do not pass directly from one 
stratum to another ; for then some superior masses 
may remain supported laterally, while those under 
tliem sink lower, becausQ. they have no support be- 
neath. This evidently has been the origin, not only 
of interior caveniSy but of those great projections re- 
sembling pent-houses, frequently seen to a consi- 
derable extent, in the steep sides of calcareous moun- 
tains; the lower strata having abandoned the upper, 
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in the catastrophe by which these abrupt sides were 
formed: from this cause resulted what are called 
Les Vatites in the mountain of Salbce near Gefieva^ 
La Cluse in the mountains of Neufchatel, and many 
other similar phenomena which I have elsewhere 
observed. Now this will lead us to a point of great 
importance in Geology. 

927. a. It must be acknowledged by all those who 
thoroughly understand the present state of our mine-' 
ral stratdy their ruptures^ and the angular move- 
ments which their separated masses must have under- 
gone, (as I have above shewn in the Mendip hills^ 
that such alterations in strata originally horizontal 
and ca?itinuous can have proceeded only from one 
or the other of these two mechanical causes : " Either 
** the elevation of the parts which are now the 
•* highest, or the subsidence of those which are now 
" the lowest^* This dilemma is absolute; and 
equally so is another concerning the cojitinents 
themselves* When we have studied these with at- 
tention in all their parts, from their centres to their 
borders, from their greatest elevations to their lowest 
depths, when we have seen the regularity of the 
strata composing the whole of their observable mass, 
and the quantity of the marine bodies contained in 
these strata^ it is also impossible not to acknowledge 
tiiiat we are inhabiting an ancient bed oith^ sea : now^ 
" Either this aiicient bed of the sea has been 7^aistd 
" above the level of the water, and a vacant space^ 
** proportional to the change of kvel, has been left 
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beneath the mass thus reused; or the Sea^ retiring 
from this ancient bed, has covered a portion of the 
globe which subsided in a vacant space previously 
exbting under it, and has in this manner been re« 
** duced to its present leoeV^ 

928. These dilemmas are both absolute, but dis- 
tinct from each other ; inasmuch as one relates to 
the state of the mineral strata^ the other to the 
existence of the continents ; and it is by confounding 
these two objects, that Mr. Playfair has formed what 
he considei^ as a peremptory argument in favour of 
the theory of elevatUmj contained in the following 
passage^ p. 5S. ^' In establishing this conclusion^ 
*' we have reasoned more from the facts which relate 
to the angular elevation of the strata^ than from 
those which relate to their absolute elevation^ ot 
their translation to a greater distance from the 
^' centre of the earth. This has been done, because 
the appearances, which respect the absolute lifting- 
up of the strata are more ambiguous than those, 
" w^hich respect the change of their angular position. 
" The former might be accounted for, could they be 
** sepamted from the latter, in txvo ways, viz. either 
by the retreat of the sea^ or the raising up of the 
lajid; but the latter can be explained only in one 
*' way, dXid force uso/«ece^^iVy to acknowledge the 
" existence of an expanding patvery which has acted 
*^ on the strata with incredible energy, and has 
^' been directed from the centre toward the circum* 
*' Jerencer 
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^9* Mr. Playfair was certainly convinced thathii 
consequence was necessary ; but he could not have 
thought so, as I have already shewn in tny Eletnen- 
tary TreatisCy §. 174, had he paid any attention to niy 
Letters to Dr. Hutton ; for he would tliere have seen 
beforehand that his reasoning was a mexe petitio prin- 
€ipiu According to the supposition entertained in 
the theory which he supports, that the birth of the 
continents is due to the elevation of the land above 
the level of the sea, thefractures and angular motions^ 
of the strata must also be ascribed to that operation ; 
and indeed, in this theory, they are even tidduced as 
a .proof of it. Hence, not having considered the 
demonstration given in my works, that these catas- 
trophes of the strata had previously taken place on 
the bottom of the ancient sea, but imagining me to 
suppose that this state of the strata was produced at 
the birth of the contine^itSy lie has maintained, with 
reason, that such a state could not possibly have re- 
sulted from the simple sjnking of the level of the sea, 
which I assign as the cause of that birtky the conti- 
nents, having been only left dry, without any material 
change in their construction. But besides this essen- 
tial omission in his reasoning, there were still remain- 
ing to be set aside some other considerations, which I 
had developed, and shall now recall. 

930. Our strata have undergone many successive 
catastrophes ; and this is demonstrated, first, by the 
brecciasy or strata containing fragments of thos^ 
which had preceded them, found between others of 
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various kinds produced iivthe same places ; and more 
visibly by the strata of limestone and sand-stone^ 
formed on those of schistm. manv of which had 
already been subjected to angular motions in earlier 
catastrophes. Dr. Hutton had seen the latter phe- 
nomenon in Scotland^ and he had found other instan- 
ces of it in the descriptions of various observers ; 
among the rest, in my Lettres sur fHistoire de la 
Terre Sg de I' Homme ; and it not being possible to 
explain these phenomena by a single elevation^ he 
contrived the subsidiary hypothesis, that, after the 
elevation of the continents themselves, some of their 
parts hdi^ subsided^ and returned below the waters of 
the sea, where new strata had been formed on them^ 
with which they had again been elevated. These 
alternations must be supposed to have been 6ften re- 
peated in the same places; Jiot only because of the ■ 
repetition of the breccias in the successions of various 
genera and species of strata in the same mountains^ •■ 
but on account of the new catastrophes undergone by 
all these classes of strata laid one upon another. 
Such is indeed the supposition of Mr. Playfair, when 
he repeats this hypothesis, first in the text, §. 43, tad 
then again in his note on that paragraph, at the bot- 
tom of p. 2 1 1 . 

93 1 . We have here an example of the great dif- 
ference found in conclusions drawn from phenomena, 
acqordingly as those phenomena are known fforu 
actual observation, or merely fiom descriptions, 
which are rarely such as to comprise all the objects 
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connefcted with them. It was only in Scotland that 
Dr. Hutton aod Mr. Playfair had observed any ex- 
amples, of the phenomena of which I am now speak- 
ing : of those on the continent they knew nothing but 
by theaccount3 of others; it is true that they have 
taken some of these accounts from M. de Saussure's 
; Voyages dans les Alpes ; a work wherein the descrip- 
tions arc very exact, and where many of the objects 
are presented with all their connexions ; but in this 
instance, as well as in many others pointed out in 
my Elementary Treatise^ these gentlemen have select- 
ed the particular facts which have appeared to them 
to agree with their own hypotheses, without consider- 
ing such of the relations between those objects and 
others a^ would have prevented their conclusions. 
Jn^ general, it is well known by those who have atten- 
tively bbserved the state of the strata in a great 
jnany different parts of the continent, that the pheno- 
mena of the breccias, and of the ne\y strata produced 
on others which had undergone previous catastrophes, 
.are everywhere found in . the interior parts of the 
laj)ds. Now to suppose partial subsidences, succecSd- 
edby new, e/et?a/io;?^, would be impossible, because 
these phenomena are observed in continuous chains 
of mountains, which exhibit throughout the same 
kind of contemporary catastrophes ; ^md it would 
-also be useless, becau.se, though partial ^wi^ffifewce* 
in interior parts of the, coj^itinents might indeed have 
occasioned lakes in those spots, they could not have 
brought over them the ^ea^ to produce there new 
strata, similar to those which compose other parts of 
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the continent, arid containing marine bodies. No 
tesource therefore remains for the hypothesis, but to 
extend to the whole continent this supposition of 
alternate elevations and subsidences; and then, 
besides that such a supposition would strike the 
mind as absolutely improbable, it would render more 
evident the fundamental objection which I have 
made against the theory of elevations. For how 
could it be imagined, that such masses as the conti- 
nents, so repeatedly /r^c^wre^ with angular motions 
of their separated parts, could have remained stispend^ 
ed over cavities of the same extent as themselves, 
-whiqh must necessarily have been produced by their 
elevation from the bottom of the ocean to their present 
level, when it is considered that this suspension must 
have continued after the escabpe of the supposed ex- 
pansive poxver^ Xhefery vapour as Dr.Hutton called 
it, through the millions of fissures produced in this- 
immense vault ! Lastly, in order to account for the 
formation of the breccias, by external causes, on the 
parts aheady elevated^ according to the Huttonian 
theory, and for the formation, by the sea, of new • 
strata very different from those which had subsided^ 
either on those breccias, or on strata broken by a 
previous elevation, it would be necessary to suppose 
great intervals of time between early subsidences and 
new elevations, for the production of these great 
changes in the nature of the strata. Now in §. 743. 
I hs^ve described in Antony hill, near Bath, some 
strata of a peculiar species of limestone, the first of 
which having assumed a gr€iat inclination, others cf 
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the same kind were subsequently formed above th^xi^ 
a circumstance indicating that, for some time after 
the catastrophe of . the former strata, there was no 
change in the state of the sea. 

932. It therefore remains beyond all doubt^ that 
the catastrophes of which visible marks are impressed 
on the whole mass of the strata composing our conti^ 
nents, so far as we can be acquainted with them, had 
already taken place on the bottom of the sea, before 
it was abandoned by the waters ; and it is from inat- 
tention to this part of my system, or rather to thejacts 
supporting it, that Mr. Playfair considers these catas- 
trophes as incompatible with the birth of the conth 
nents by the simple lowering of the leoel of the sea. 
In my Elementary Treatise, I have explaioed the 
manner in which the above catastrophes were pro- 
duced on the bottom of the ancient sea, together with 
many of the circumstances connected with them ; and 
I have shewn that these great changes in the state of 
the strata were the effect, not of elevations, but of 
repeated subsidences. Now all the preceding consi- 
derations are supported by the existence of caverns 
in so many mountains ,* for I have explained above 
how such cavities were formed during ihid subsidences 
oi the strata; while in the elevation of these strata 
by a force acting from beneath, no interval could have 
been produced between them. 

933. From Wookey hole I walked on to IVdfy, at 
the distance of two miles; and thence, after iiaving 
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rested myself, I set out for Bath. The city of IVelh 
is situated in a deep intersection of the chain of the 
Mendip hillSj which extend a considerable way farther 
to the east, becoming however gradually lower. On 
observing in this intersection some associations of 
other species of strata, I became desirous to follow 
the chain farther on the eastern side ; and this I did 
four years afterwards in a journey of which I shall 
give an account. That the valley of IVells was pro- 
duced by two fractures irregularly distant from eachi 
otbej*, attended by a subsidence of the intermediate 
mass, appears very clearly from the aspect of the 
western side, where the eminences are highest ; for 
this side is full of pointed rocks, shewing the upper 
section of dipping strata^ the intervals between which 
are covered with turf, 

934. After I had passed the Mendip killsy I found 
a great change in tlie appearance of the country. X 
came first to some scattered hills composed of red 
strata, like those on the opposite side of the chain ; 
and beyond these, I entered the district of the lime- 
stone strata, which I have already described in the 
neighbourhood of Bath, and of which, therefore, I 
shall mention only one circumstance ; this is, that, as. 
I approached Antony hill, I saw by the road-side 
some quarries, shewing, on this western side, the con* 
tinuation of the phf^nomenon formerly observed oa 
that hill ; namely, strata of lifne-stone strongly incli-» 
liod^ gn which others of the same nature have beea. 
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formed in a situation nearly horizontal ; the whol^ 
being here at a lower level than Antony hill, 

I here terminate my account of this journey. \ 
rested myself for a few days with my friends at Bath^ 
and then returned to Windsor, I was ill almost the 
whole of the succeeding winter, to which my walk 
over the Mendip hills had probably greatly contribu-^ 
ted ; so that for some time I despaired of being able 
to accomplish my projects of future observation: 
having however, I ^hanl^ God, tolerably recovered 
my health, I carried all my plans into execution ia 
the course of the two fpllowing yeari$» 
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Bonchurch, 5§ 626, 62?, 630. 

Boniface down, $$ 624, 628—^30. 

Bovey R. § 784. 

Bovey coal-pit, §§ 784 — ^787, 1055. 

Bovey heatb, j$ 784, 889. 

Bovey Tracey, $( 784, 788, 790. 

Bradbury ring, § 592. 

Brading, j 636. 

Brean down, $$ 899—^1. 

Bredy R- $$ 529, 536, 540, 541. 

Brent, $ 882. 

Bridgewater, ^ 885—895. 

Bndport, ^ 539—543, 558, 659, ^53. 

Bristol, $5 713—715. 

Brit a. 5J 529—531. 

Bnie R. i$ 888, 895-<97. 

Buckland tous-saints, $ 82J. 

Burl. 1$ 838, 839> 841. 

Burton Bradstock, $$ 535, 541. 

Burton cliff, $S 537—541. 



Catherine brook, $ 7S7. 

Catwater, $$ 856—860, 873 «i 87^ 6S2* 
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Cawsand bay, §§ 875, 876. 

Char R. §§ 543—546, 555. 

Charmouth, §^ 543—546, 555, 557^ 753. 

Cbedder, § 908. 

Chedder cliffs, §§ 908—517. 

Chesil, §§ 495, 503. 

Chesil bank, §§ 479, 493—496, 502—516, 320-^23, 536, 

Christchurch, §§ 595—597, 6OI, 605. . 

Chudleigh rock, §§ 790, 883. 

Churston Ferrers, § 804. 

Claverton down, ^ 730—735, 

Clifton, §§716, 726. 

Clyst R. § 760. 

Corfe R. § 679* 

Corfe Castle, §§ 668, 678. 

W. Cowes, $§ 639,640. 

Crimble passage, §^ 873, 873 a« 

Crook peak, § 907* 

Cross, § 907* 

D. 

Dart R. §§ 805—807, 818—820, 822—824, 882- 

Dartmoor, §§ 783, 788, 789, 805, 819* 

Dartmouth, §§ 8O6, 808—814, 822— 824« 

Devil's point, $§ 872, 873. 

Dittisham, $ 817* 

Dorchester, $$ 528, 589, 753* ^ 

Eddjstone, $ 880. 

Erme R. $$ 843—850, 882. 

Ermemouth, §§ 843, 847 — 849* 

Ex R. 5J 753—755, 758, 759f 76l, 772, 884. 

Exeter, $ J 753—759, 884. 

Exmouth, §$ 77a*-778, 884. 

FeCxton 
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P. 

Felixton cliffi, J 4S9, 

Fleet, ^ 515, 526. 

Forward, cape, ^ 805, 

Freshwa,Kr gate and bay, §5 611, GlS'. 

Froome R. 55 589, 673—677, 6SS. 

Furzleigb hill, j§ 788, 78p. 



GamptoD, 5 805. 
GlaBt'oobury, j 688. 
Goat'i head, § 831. 



H. 

Haldon hills, ${ 883, 884. 

Hatnble R. i 6*1. 

Hamoaze, $$ 851—856, 657 a, 858, 663, 857--S69, S73-* 

875. 
Harwich, {J 459—463. 
Si. Helens, § 637- 
Higbbridge, § 896. 
Hodicoirbcove, ^^ 796, 797. 
Holm Islands, Steep and Flat, $ 9OO, 
Hope cove, ^5 832—635. 
Hope's nose, jj 798, 801- 
How rock, 5 900. 
Hurst Castle, i 604. 



Itchin R. i 642. 
Ivybridge, 5 882. 



Kiiigsand, §§ 875, 876 
Kingsbridge, jj 810, 822, 825, 8S6. 



KiogEdon 



MS 



Kingsdown, §5 735—737. 
KiDgswear, §^ 806', 808. 
Kingswood, §J 701—706. 



L. 



Latigport, $ 892. 

Langton Herring, §§ 517—519, 5?6, 
Lansdown, ^ 693— fip^t 699* 
Lardenim cove, §§ 762, 763. 
Lowestoffe, §§ 453-. — 455. 
Lulworth, §§ 649, 683. 
Lyme, §§ 550 — 554. 
Lymington, }§ 5^6, 601-^05, 

Makeo $ 875. 

Marlborough downs, §§ 6S8, 699. 

Marystow, J§ 86l, 863, S69. 

Melcomb Regis, §§ 476, 564, 567. 

Mendip hills, §§ 887, 888, 895, 896, 899, 900, 906— 933, 

Mount Edgecombe, $§ 872 — 875. 

Muddicorobe, §$ 843, 847 — 85 !• 



N, 



Needles, §§ 600, 6l2, 6l4. 
Newport, $J 6I8 — 620, 63$. 
St. Nicholas's I, §§ 857,857 a, 873. 
Niton, §§ 621, 622. 



O. 



Orfordness, §$ 455, 456. j 

Oriston, § 852. 

Osmington, §§ 584—5889 685. 

Otter 



444 

Otter R. 5$ 759, 76l, 76$; 
OttertODj $ 76u 

PaingtoQ, § 803. 

parrot R, §§ 888, 890, 892—894. 

Peverel point, ^§ 651, 753* 

Pill, § 715. 

Plym R. §§ 852, 853, 856, 857 «— 860, 882% 

Plymouth, 5§ 852—867, 871, 872, 881, 

Polden hill, §$ 887, 895, 896 906. 

Poole, §§ 593, 673. 

Poole harbour, ^§ 670 — 676. 

Portland I. §§ 479, 492—511. 

Portlemoutb, §§ 810, 822, 825, S2S. 

Praule point, § 830. 

purbeck I. §5 651—683, 

Q. 

Quantock hills, §$ 887, 895, 906. 



R* 



Radipole, $$ 569y 57 h 572. 
Rame head, §§ 875, 878, 879- 
Reading, § 687. 
Ride, § 637* 
Roborough downs, $ 869* 

S. 

Salcomb, §§ 822, 825, 827* 828, 833. 
Sandwich bay, §§ 652, 656. 
Sequer's bndge, §§ 84i— 846. 
Shaldon, §§ 781, 792. 
Shingles, §604. 
Shirehampton, § 720. 

Sid 
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SidR. §§759,761,765,767- 
Sidmoutb, §§ 766— 76s. 
Simene R. §§ 529, 531, 
Slapton Lee, §§ 810, 811. 
Southampton, §§ 641, 642* 
Start bay, §§ 805, 808, 810, 824, 825. 
Stert point, §890. 
Stoke lodge, §§ 920—922. 
Stour R. §§ 590, 591, 595. 
Straton point, §§ 575, 579^ 5SS. 
Studland bay, §§ 656, 669—676. 
Swanage, §§ 653 — 667* 

T. 

Tamer R. §§ 852—856, 861, 862, 864—869, 873, 875i 

Tavistock, § 868. 

Tavy R. §§ 861—865, S67, S6S. 

Teign R. §§ 779, 781, 782, 792, 793 f 882. 

Teignmouth, §§ 778—781, 792. 

Tburlestone rocks, § 837« 

Topsbam, §§ 756i 1ST. 

Torbay, §§ 799—805, 814. 

Torquay, §§ 800— 802. 

Totness, §§ 818—821, 823, 824. 

U. 

Ugbrook, § 791. 
UphiU, § 898« 
Upway, } 559. 

V. 
St. Vinccnfft^rock, §§ 707—712, 7l6. 

Wareham, §§ 593, 674--676, 683. 
Warl^, $$ 731, 1Z%^ 735* 



VmcMb 
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Watcomb cove, § 794. 
.Week, $§ 700, 701. 
Wells, § 933. 
Westbury, § 725. 
Weston super mare, § 901. 
Wey R. §§ 476, 560, 565, 569, 571^575. 
Weymouth, $$ 476—492, 559, 560, 562—575, 59^ 
Wight I. §§ 599—601, 605, 610—640. . 
Witcombe?, § 733. 
Witsand bay, $$ 873 a, 873. 
Woodbury, $ 76l. 
Wookey hole, §§ 910, 925, 926. 
Wyke Regis, $§ 480, 483, 484, 513. 

Yarmouth, $$ 605, 6l0, 6ll. 
Yealm R. §§ 851, 882. 
Yealmoutb, $ 850. 
Y«almptOD, §§ 850, S5K 
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